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CENTRAL ELECTRIC CO.

Electric Supplies of every description in stock
at bottom prices.

.  OEKONITE
% Wires and Cables.

WESTERN

AGENTS e

CANDEE WEATHERPROOF

Electric Light Line Wne

National and Sunlight Carbons
FOR ANY SYSTEM.

Butler Hard Rubber Oo’s productions of
Tubins Rod and Sheet Rubber,

CLEVELAND INCANDESCENT

Gang Switches § Arc Light Cut Outs,

CONSTRUCTION TOOLS,

Shovels, Spoons, Digging Bores, Augers, Line
Wire Reels, Soldering Pots, ete., ete.

——MANUFACTURERS OF——

PINS AND BRACKHETS.

HEADQUARTERS FOR

nsulators, Gleats, Taps, Gomponad, 6ic, 6C.

Orders carefully and promptly executed.
CENTRAL ELECTRIC CO.,
42 LA SALLE ST.,
CHICAGO.
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PAYNE HIGH SFPEED

CORLISS ENGINE

SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE.
Kconomy of Fruel.
¥~ REGULATION EQUAL TO ANYTHING IN UsSkE,

B. W. PAYNE & SONS,

ELMIRA, N. Y.

10 S, Canal Street, CHICAGO, ILL. | 45 Dey- Street, E NEW YORK.
HILL, CLARK & CO., Boston, Mass.

AUTOMATIC ENGINES FROM 2 to 200 HORSE POWER.

Municipal
Electric g
Lighting! @

is Feasible
and B>
Economical [
by ¢
the Use of

THE [Electric Light Cable, 2 Conductors. No.1, B. &S. G. Fullsize.]

WARIYG LAVTRIC LIGRT CABLES 93

MADE BY THR
Standard Underground
Cable Company.

Geaeral Offices, 708 Pexn. Ave., PITTSBURGE, Pa.

Branch Offices—16, 18, 20 Cortland' St.,New York,
G. L. ‘Mlev Manﬁr 139 E. Madison 8¢, Chi-
Degenhardt, Man’, gr
5 )lunufuc!nrﬁrs of tie Waring Antl-Inductlion
A and Bunched Cables, for Telegraph, Tele é)hone,
Electric Iight and Power; Underground, Sub-

v marine and Aerial.
Weaherp'cof Lme Wine, W, &, C. Fire & Walerpooof Wine, ‘Siireirwnsnd
FIVE

TEARS OF

UNIFORY
SUCCESS.
Correspondence

[Full size of No. 1. Standard Weathe -proof Line Wire | Sclicited.
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IS SPECTALLY ADAPTED FOR

MUNICIPAL LIGHTING,

THE ONLY PERFECT DOUBLE CARBON LAMP IN THE WORLD.

VAN DEPOELE APPARATUS

Requires the Least Attention.
Is Self-Regulating and Simple.
No Cumbersome and Unsightly Attachments.
No Danger from Handling.
Largest Light for Smallest Power.

The Van Depoele System has by actual test shown that
its lamps light the largest area of any lamp in existence,
and with the smallest proportionate consumption of
power. It is specially adapted for Street Lighting. Our
references are all who have ever seen them.

3,500 LAMPS NOW IN USE.

¥ For Chtalogues and Information address

VAN DEPOELE ELECTRIC MANUFACTURING COMPANY,
15, 17, 19 & 21 No. Clinton St., CHICAGO, ILL.



RUSSELL & 0.

MASSILLON, 0XIO,

BUILDERS OF

Antomatic Engines

BOILERS, ETC.

Complete Power Plants Furnished
and Erected.

SEND FOR CATALOGUR.

The Clark Electric Co.

NENM T ORI

The Wellington Belt Ho il

Just the thing for shifting Dyna-
mo Belts. Holds belt at rest
and relieves tension. Sim-
ple and Cheap.

LYNN, Mass,, March 2, 85.
W. R. SANTLEY & Co.:

Gentlemen— After subjecting one of the
Wellington Belt Holders to the test of over
a year’s practical use in our testing room,
we were so well satisfled that we have re-
cently purchased flve more for the same pur-
pose. We can cheerfully recommend the
holder as being a reliable, efficient and at
the same time inexpensive article.

Y ours respectfully,
Trousox-HousToN ELEC. CO.
The above are sending us repeated orders,
and recently ordered a Holder for shifting

a belt from a ninety-six inch by twelve
driving pulley.

Cireulars and further information will be furnished by

W. R. SANTLEY & CO,,

WELLINGTON, OHIO.



250 HORSE POWER HEINE SAFETY BOILER.

HEINE « SAFETY < BOILERS

Are in Use in the following Electric Light Plants:

Alflepheny Countyuight, Couis Sl <, =L o o s Pittsburgh, Pa.
Boston Edison Station No. 2, L, SR T A RO 4 Boston, Mass.
Chicaga Bdidon GofiF " ssalyiart - 1280k Seese i e T e Chieasa,; Ills,
McVicker’s Theatre, = R T L e $¢ h:
Interstate Expositien, . . sl RN 1 % e Wi R
Mlnneapohs Industrial Exposntlou b e e e L Minneapolis, Minn.
Forest City Electric Light and Power Co., . . . Rockford, Il.
Colorado Electric Co., IR - % R R Denver, Col.
St. Louis Exposition, . SNG4 NSER A St. Louis, Mo.
Brush Electric Light & Power Co . . . . . Galveston, Tex.
Little Rock Electric Light Co., o s ensEsEtiitle\Rock ATk,
Columbus Electric Light & Power Co., R S Columbus, O.
Roe Building, . . . . . . St Louis, Mo..

For Full Descrlptlon and Prices write to

Heine Sarery BoiLer Co.

102 North Main Street, ST. LOUIS, Mo.
82 Madison Street, CHICAGO, Ilis.
88 Oliver Street, BOSTON, Mass.
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SUPERIORITY OF ]
i ELECTRICAL §

APPARATUS. §

1887

GOD POWER- MEL.

E guarantee that our Standard 2000 c. p. Light

can be produced on .75 H. P. each, and that

it will successfully compete with any 2000 c. p. light

in the world for Size, Color and Steadiness. We

guarantee to produce a light one-third larger than

standard 1200 c. p. lights on same power that said
1200 c. p. lights require.

e

REGULATION.

E guarantee Instantaneous Automatic Regula-

tion so perfect that lights can be turned out

and power reduced, and that one light can be main-

tained on our largest dynamo 24 hours or longer
without heating the machine.

SEND FOR CATALOGUE.

TheWaterhouse Electric & Mfg. Co.
HARTFORD, CONN.
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THE

Baldwin Gas Engine

The Simplest, most Efficient, and Steadily
Running Gas Engine ever built.
Adapted for

HLmoeRie Hiaos

PO
And all Industrial Purposes.

Otis Brothers &« Co.

Elevators and Hoisting Machinery,

38 PARK ROW, = NEW YORK.

e THE ———

BISHOP GUTTA PERCHA CO.

420 - 426 East 25th St., N. Y.,

MAKE A SPECIALTY OF

HIGH INSULADIOXY

FOR EVERY ELECTRICAL PURPOSE.

E have the oldest establishment in the U. S., and
the best experts for this business. We do not
make any kind of Undertaker’s Wire, but thoroughly

Water-Proof, Fire-Proof, Acid-Proof and Alkili-Proof Wires and
Cables. Our cutta Percha Sub Aqueous Cables, Balata Flexibie
Cords and India Rubber Insulation for general use are unex-
celled. Tell us your difficulties and we will try to
overcome them.

HENRY A. REED, Secretary and Manager.
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The Pend Engineering Cempany,

ENGINEERS AND CONTRACTORS OF

STEAM AND HYDRAULIG MfAGHINERY,

ARE PREPARED TO FURNISH AND ERECT

COMPLETE STEAM PLANTS for
ELECTRIC LIGHT and POWER,

NGINES, BOILERS, FURNACES, GRATES, HEATERS, PUMPS,
INJECTORS, PIPE WORK, VALVES, BELTING, Ete.

Also to Delh er and Ereet same, including Foundations, Brickwork, Pipe Fitt' ng. etc., the
who'e delivered to purchaser ready for service. This work is in charg
of Experienced Lngmeers, and particular attention is paid to

ECONOMY OF FUEL. SIMPLICITY OF CONSTRUCTION. EASE OF OPERATION.

@HE recent great Developments in the uses of Dynamo Electricity for Illumination

and for Power, have led us to devote special attention to the Design and Erection
of Steam Plants for this elass of service. In order to be commercially successful,
such a plant should include the most recent improvements, and be in accordance
with the best engineering practice of the day. Having made a specialty of this class
of work for years, we are prepared to guarantee satisfaction.

REFERENCES:
Exposition and Music Hall Association, St. Lonis. Vincennes kL L. & Power Co, Vincennes, Ind.

J. Kennard & Sons Carpet Co., . 5 Lo **Times* Building, 0 : Kansas City, Mo.
Public 8choo! Library,! . . . . * Dime Museum, 2 5L g VSt L)
St. Louis Sugar Refluery, , - g o Grand Missouri Hotel, K " e @
Themson-Houston Electric Co., b o A Metropolitan Railway Co., . £ - L
Pope’s Theatre, B " . - 3 . Bona Venture building, . A £ o
Grand Opera House, & 2. 2 V% Grand Ave. Cable Railway, . b "%
* Globe Demccrat,” A . E, b <« National Agricultural Exposttmn. L L
*¢ Westliche Post,” . d L B S e Kansas City Cable Railway Co , 2. £
M, A. Seed Dry Plate Co., . ) 3 “ Warder Grand Opera House, > 2
The *Grand ’ Billiard Hall. . 3 v o] Thomson Houston El Light Co., S( Joser h, ¢
U. 8. Steamer ** Mississippi,” . A R Union Railway Co., 3 ') ¥ 5 -
N. K. Fairbank & Co., o > . W State Lunatic Asylum, 2 5 Fultor, *
Burrell, Comstock & Co,, - 5 b P State Deat and Dumb Institute, 3 o o
Hotel Beers, . £ State University, 3 . B Columbis,
John Plate & Co., Electro Depos South ‘b‘ Louis. Electric Light and Power Co.,, . Mexico, **
University of Kansas, 2 Lawrence, Kan. Nevada Electric Light Co., » Nevada, **
Western Br. Soldiers’ Home, Leavenworth, * Greely Electric Light Co., ! Greeley, Colo.
Kansas Penitent ary, R 3 Lansing, ¢ Holden Smelting Co., . . . Denver, *
Kansas Insano Asyium, p . Topeka, * Electric, Gas Light and Fuel Co., Laramie, Wyo.
Edison llluminating Co., . L, il =3 Davenp. rt Gas Light Co., . Davenport, Iowa.

‘Water, Light and Tel Co., Hutchinson, * Capital City Electric Light Co., Des Moines, **
Great Bend Electric L. Co., Great Bend, * Oskaloosa Gas Light Co, . Oskaloosa, **

Abilene Water and El L. Co, Abilene, * Ottumwa Water Works, X Ottumwa, **
Parsons Light aud Heat Co,, . Parsons, * Austin Water, L. & Power Co.,, . Austin, Tex.
Mendota Electric Light Co., . Mendota, [lls. Edison lluminating Co., . . Palestine, *
Western Nail Co., 3 E . Belleville, * Yaris Gas and Electrle Light Co., Paris, **
Jerseyville EL L., Gas & Power Co.,Jersey ville, ‘" Water and Electric L. Co., Nebraska City, Neb.
Olney Edison Electric Light Co., Olrey, ** Gas and Electric Light Co., .  Fremont, *
Jenney El L. and Power Co., . . ¢ METS O X s 3 e 3 Foit Wayne, Ind.

CORRESPONDENCE SOLICITED.

POND ENGINEERING COMPANY

707 and 709 Market Street, ST. LOUIS, Mo.

BRANCH: Room 31, Water Works Building, 600 Walnut Street,
KANSAS ‘CIT\‘,' Mo.
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CHAS. K. WEAD, President, H. M. LINNELL, General Manager.

THE HARTFORD DYNAMIC CO.

CONTRACTORS AND EXPERTS
FOR ELECTRICAL AND STEAM PLANTS

THE RUSSELL ENGINE PLANS, SPECIFICATIONS,

AND

EXPERT ADVICE

ON

ELECTRIC LIGHTING

Furnished For

GIVES THE BEST SATISFACTION. OR LOCAL COMPANIES.

253 Main St. HARTFORD’ CONN. 253 Main Bt.

UNDERGROUND
Electric- Light - Wires

ARC or INCANDESCENT,

Solid or Drawing in System, as Laid in New Brunswick, N. J., Cin-
cinnati, 0., Brockton, Mass., Detroit, Micl., Boston, Mass.,
Columbus, Ohio., San Francisco, Cal., &c., dc.

BITITE WIRES for Damp places.
TRINIDAD \‘NIRES for Pole or Overhead lines.

SEND FOR SAMPLES AND PRICES,

CALLENDER INSULATING & WATERPROOFING (0.

45 BROADWAY, N. Y.

CHICAGO. BOSTON. LONDON, England.  BRUSSELS, Belgium.
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W. B. PEARSOIN,
4¥) echanical FEngineer « @ ontractor

Room 486, “The Rookery,”
CHICACO.

Makes a specialty of the Installation of Complete Steam Plants, in connection with
the Engines manufactured by A. L. Ide & Son, Springfield, Ill. These Engines are
designed especially for Electric Lighting Service, and are recommended by all
Electric Companies. Estimates cheerfully furnished. Correspondence solicit-
ed. Parties visiting the city on business connected with Electric Lighting
will ind my office centrally located, and are invited to make it head-
quarters. It isin the same building with the U. S. Co., across the
street from the Edison Co., and within five minutes’ walk
of the T.-H. Co., the Excelsior Co., and the Brush Co.
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H. G. CHENEY, Pres. M. S. CHAPMAN, Vice-Pres. : ROBERT CHENEY, Sec. and Treas.
N. T. PULSIFER, Gen'l Manager. WM. A ANTHONY, Corsulting Electrician.

TTERE

IN)ather Pilectric (Je.

Manchester, Conn.

New York QOffice, 35 Broadway.
Chicago Office, 38 La Salle St
'~ Hoston Office, 106 Summer St,
 Cincinnati Office, Carlisle Building,

The Mather System for Incandescent Lighting

HE Dynamosg of this system are equal to any in
& efficiency. The lamps are adapted to a higher
potential than those of any other system, have

no superior in life or efficiency, and

Do Not Blacken in Use.

Our Dynamo is very simple in construction, runs
without sparks at the commutators and can be oper-
ated by any one accustomed to the care of engines or
machinery. The system has no equal for mills,
machine shops, or other places requiring isolated
plants. We shall be pleased to furnish estimates for
complete installations, with or without motive power,
and will send one of our experts to examine ihe

premises, if necessary.
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CCLARK?” WIRE

INSULATION GUARANTEED WHEREVER USED, AERIAL,
UNDERGROUND OR SUBMARINE.

In a letter from the Inspector of the Boston Fire Underwriters’ Union,
under date of March 29, 1886, he says: ‘“A Thoroughly Reliable and Desir-
able Wire in Every Respect,”

The rubber used in insulating our wires and cables is specially chemically pre-
pared, and is guaranteed to be waterproof, and will not deteriorate, oxidize or
crack, and will remain flexible in extreme cold weather, and not affected by heat.
The insulation is protected from mechanical injury by one or more braids and the
whole slicked with Clark’s Patent Compound, which is water, oil. acid and, to a very
great extent, fire-proof. Our insulation will prove durabdle when all others fail.
We are prepared to furnish Single Wires of all gauges and diameter of insulation
for Telegraph, Telephone and Electric Lights from stock. Cables made to order.

Eastern Electric Cable Comp’y
61 and 63 Hampshire St., Boston, Mass.

HENRY A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician,

LRENE

ECLIPSE
FRICTION
CLUTCH

l OW doing Heaviest Service in

the Largest ELECTRIC LIGHT
PLANTS. Sold on its Merits. Send
for Catalogue.

Eclipse Wind Engine Co.

BELOIT, WIS.

The Parker-Russelbe-
-eining aad Miy, Co,

ADAPTED TO ALL SYSTEMS.

Uniformityr,
Lidgixt and Tife.

CITY OFFICE:

711 Pine St., ST. LOUIS, MO.
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Furt Wayne “ Jney” Eletec Lt Co,

FORT WAYNE, IND.,

MANUFACTURERS OF

Electric Lightng Apparaus.

\

Our Dynamos are Simple, Compact and Durable.
Our Lamps are perfectly Automatic
and Self-Regulating.

WE MANUFACTURE AND CONTROL THE

¥ Slattery Induction System #

The most Scientific and Complete Alternating
System in existence.

Armatures @ Converters Guaranteed.

For Catalogues and Estimates address

Fort Wayne ‘‘Jenney’’ Electric Light Co.,

General Ofce and Works, Fort Wayne, [nd.

New York Office: 242 and 244 E. 122d St., New York Electric Construction Co.
Chicagq, Office: 225 Dearborn St., W. J. Buckley, Manager.
Philadelphia Office; 26 N. 7th St., G. A. Wilbur, Manager.
Mexico Office: Mexico City, F. Adam, Successors.
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ANSONIA BRASS & COPPER CO.

Sole Manufacturers of COWLES' PATENTED

FIRE-PROOF AND WEATHER-PROOF

Electmc Light ], ine ere

SRR a'«u‘««\ S

TR
AR ,MM/W W&J{/)/Z/('"&S@;’@

" CUT SHOWING STYLE OF INSULATION.
A.—Copper wire.

B. B.—Two Braids saturated with Fire-Proof Insulation.
C.—Braided Cotton, saturated with a Black, WEATHER-PROOF Composition.

Samples furnished upon application. Pure Electric
Copper Wire, Bare and Covered, of
Every Description.

Warerooms, 19 & 21 Clff 8t., New York, 64 Washington St,, Chicago, I,

FACTORIES, ANSONIA, CONN.

SAWYER-MAN ELECTRIC CO.

Commercial Agent of

THE CONSOLIDATED ELECTRIC LIGHT CO.

"The.Best Lamp,
The Best Dynamo,

The Best System of
Isolated Incandescent Electric
Lighting in the Market.

General Offices and Factory,  510-534 West 23d Street,
NEW YORK.
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ESTABLISHED 1820.

ALFRED F. MOORE,
Insulatod Electric Wi, Flexible Gords and Cables,

200 & 202 N, Third St. and 301 & 303 Race St.,
PHILADELPHIA, PA.

Sln%' Double, Tnple and guulruple Covered
for Armatures and Field Magnets of
Dyntmo-Electrlc Machines and Motors,

Flat, S‘L are or Recmngu]nr Wire, Single or

le Covered

Silk C;ud Cotton Magnet Wire, Single or Double

Electric nghc Line Wire.

U ters® Wire. Weathcrproot Wire.

Lead-Encased Electric nghs Wire.

Flexible Electric Light Wire.

Lead-Encased Wires and Cables.

Anti-Induction Telephone Cables.

Oftice and Tower Cables. Rubber Tape Cables.

Overhead, Underground and Sub-Marine Cables.

Office Wire, Single and Double Conductor.

Annunciator and Burglar Alarm Wires, Single,
Double and Tri&l;a vered.

Gas Fixture W ple Covered.

Gas Fixture Wire, Inner Wrap Silk.

Lead-Encased Wires, for Burglar Alarms, Call
Bells and Gas Lighting.

Leading and Connectlng Wire and Cable, for
Blasting.

German Silver Resistance Wire, Single or Double
Covered; Silk or Cotton

Bare Copper and German S\lver ‘Wire.

Swed.ish and Charcoal Iron Wire, Bright or

ned, Bare or Covered, for Motors.

Donble Braided Galvanized Tron e Wire,
‘Weatherproof or Plain InsulAtlon

Hard-Drawn Copper Underwriters’ Wi

Hard-Drawn Copper Wea.therproor Wire.

Insulated Pressure Wl

Phosphor Bronze, Hard I per and Steel Wire,
Bare and Insulated, for Accoustic Telephones

Electrolier Wire.

Flexible Electric Cordag

Incandescent Lamp Cord Balata Insulation
and Rubber Insul-tlon

Elevator Signal Cables and Lamp Cables.

Arc Lamp and Shunt Cords.

Telephone Cords and Switch Cords.
Push Button, Pole snd Battery Cords.

Twisted Tinsel Cord and Wire Tinsel Cord, Silk
and Cotton Covered, for Meoical Batteries.

Dental and Motor Cords, &ec., &c.,

American Conduit § Construction Co.

——MANUFACTURERS OF —

CARBONIZED STONE CONDUITS

FOB ELEG’I‘RIC 'VV'IRES_

14iState Street Room 42

'BOSTON, MASS.

= FACTORY, NEPONSET AVENUE, WARD 23,
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COMPLETE STEAM PLANIES
UNDER
ONE RESPONSIBILITY.

ﬂfl{t ﬁ] arvis ?lfngineering :(II 0.

BOSTON, NEW YORK, CHICAGO,

81 Oliver St. 109 Liberty St. 81 Lake St.

MAKE A SPEOIALTY OF

SIEAM PLANTS

Electric Lighting and Power Stations

COMPRISING

ARMINGTON anxp SIMS' ENGINES,
JARVIS EURNACES, E1C,

ENSURING

FEconomical Production of Power,

Steadiness of Lights,
Durabilsty of Plant.

Send for Circulars and References.



The National Feeﬂ aler Hea

Over 100,000 Horse Power

IN USE IN THE UNITED
S8TATES,

«)200 (»
Electric Light Stations

SUPPLIED.

PRICES LOW.
SATISFACTION UNIVERSAL.

Seventeen sizes manufactur’d, H
8 to 2,000 Horse Power
Capacity.

Heats the Water for the Boil- | (el B
ers up to 206° to.212° F.

Send for List of Usersand ppp

Examine for Yourself.

THE NATIONAL PIPE BENDING €0,

84 River 8treet, NEW HAVEN, CONN.

(LEVERLY ELECTRICAL WWORKS.

1018 Chestnut Street,

PHILADELPHIA.

ELECTRICAL SUPPLY MAKERS.
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Hussey Re-Heater

STEAM PLANT IMPROVEMENT CoO.

15 CORTLANDT STREET, by
A. S. HATCH, President.

S. D. BREWER, General Manager. N EW YO R K_

LEVI HUSSEY, Engmee

Consulting and Practical Experts in all matters pertaining to
Steam, and its application to Power, Heat and Ventilation.

Designing, Remodeling and Improving Steam Plants for Office
Buildings, Stores, Apartment Houses, Hotels, Manu-
facturing Establishments, and ;

Electric Light Comparlies.

SOLE PROPRIETORS OF THE

Hugsey Re-BHeater Spstem

FOR
Re-Heating Exhaust Steam,
Super-Heating Live Steam,
and Heating Air and Water,
Without Cost for Fuel,
BY THE USE OF WHICH

An Economy of from 25 to 50 per cent, with Increased Effici-
ency at the Reduced Cost, can be ensured in any Steam
Plant to which it is applied; and the

Exhaust Steam of Electric Light Plants can be Con-
; verted into an Important Source
of REVENUE,
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The E. S. GREEELY & CO.

Successors to L. G. TILLOTSON & CO.,

Electric XaigIat MANUFACTURERS.
IMPORTERS. SUPPILIES
5 aud 7 DEY STREET, NEW YORK.

AYRTON & PERRY’S YOLT
and AM-METERS. CARPENTIER’S YOLT and AM-METERS.

INE Material, Station Equipments, Construction Tools. Everything that is neces-
sary for Installations and Maintenance kept constantly in stock. Telegr%}:h,
Telephone and General Electrical Supplies. Incandescent Lamps for Battery Use.
Wholesale Agents for Fletcher’'s Gem Wire Holders and Sleet-Proof Pulleys, Cleve-
land’s Gang Switches and Arc Light Cut-Outs. _Scientific Electrical Measurement
%Pparatus. General Agents for the Standard Electrical Test Instruments of the
ectric Manufacturing Co., of Troy.

Amerin Loather Link Belt Co.

5 R ¢ A New Article
Vo Al N X MADE OF SMALL
21| QY

LEATHER

LINKS.

SPECIALLY ADAPTED FOR
USE ON

DYNAMOS

ENDORSED BY

& ALL PROMINENT
> / ELECTRICIANS
¢ sk

Chas. A. Schieren & Co.

ManuracTuaers anp SoLe AcenTs.
86 Federal Street, BOSTON.
47-81 Ferry Street, NEW YORK.
46 South Canal Street, CHICAGO.
416 Arch Street, PHILADELPHIA.
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The AMERICAN TOOL AND MACHINE CO.

ENGINEERS, FOUNDERS AND MACHINISTS,

84 Kingston St., Boston, Mass.

Invite special attention QUARTER TURNS

to their
‘ For Angular Running Belts.
“Bait Controllgr * | 7S
Appii‘csastx:loew:::z“mtorm :: FI‘IG“UH Uﬂt-[]ﬁ GUHDIIHES.”
of DYNAMO.
BELT TIGHTENERS SHAFTING,

%= Hangers and
Pulleys of
Neat and
Modern
Designs
and Especially
Adapted to

Electric

Work,

For Prices, Drawiags, &c., address the Company at their office, 84 Kingston Street, Boston, Mass.

TheSchuyler Electric Co,

MANUFACTURERS OF

DYNAMO MACHINES, o
ND INGANDESCENT ¥

This System has the Most Perfect

AUTOMATIC REGULATOR

ON THE MARKET,

449” y

Write for Illustrated Oirculars and Estimates.

THE SCHUYLER ELECTRIC CO.

MIDDLETOWN, CONN.
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ALY BBITING CONPANY

CHICAGO.-

MANUFACTURERS OF THE
» 5
L 3 -
ﬂVla b J ]ﬂd ]
[]

dlllTx

The Best Belt for Dynmamos, Motors,
and all Electrical Purposes.

UNEQUALLED FOR

Traction-Power,

Uniformity and
Durability,

XADE AS‘T_Y_;ENGTH.

Widths, 1 to 90 ;nches.

BELTS MADE ENDLESS.

Strongest and Cheapest

IN THE WORLD.

Correspondence solicited.
Please write for Prices and
il Samples,

Main Belting Company

Ninth and Reed Streets,

PHILADELPHIA,

248 Randolph Street,
CHICAGO,



/)
At a meeting of the special committee appointed by
the Common Council to examine and report upon the
feasibility of the city owning and operating its own elec-

tric lighting plant, the following resolution was, offered:

By Alderman Burt:

Resolved, That the thanks of this committee be, and
they are hereby tendered to Mr. Fred. II. Whipple, see-
retary of the committee, for the very able, exhaustive and
comprehensive manner in which he has discharged the
laborious duties assigned to him, in preparing and compiling
the information and faets connected with the subject rele-
gated to the eommittee. We consider his work, as com-
pleted, to be beyond all question the most valnable digest of
the matter that has ever yet been produced, and eheerfully
recommend it to all who are interested in the subject of
municipal lighting.

Adopted as follows:
Ayes— Ald. Burt, Meier, Trombley, Holihan, Amos.
Nays—None.

Detroit, June 9, 1888,
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Snfroalucto ey

oG
) HE writer of the appended pages had no thought
of writing a book until it was written. The ideas
that have culminated in this volume were devel-
oped through natural causes, and sprung from
sources which in themselves had no connection
with book-making.

The electric light, as a scientific curiosity, is old, but it is
little understood by those who are the largest patrons of its
benefits. No attempt has been made to treat of it except so
far as to be understood by electricians. The great public has
never been told in language stripped of its technicalities, of
the real value of electricity as an illuminant. Municipal and
private corporations and capital seeking investment know of
the electric light only as it shines upon the streets, or as they
read of it in the pamphlets of the manufacturing companies.
The people have never had an inning; the peoples’ representa-
tives know little about their public lighting, and, in some cases
perhaps, care less. For this they are excusable. The subject
as it has been presented to them has been too deep for easy
solution, and they have paid for their light, not on a basis of
what they could buy it for, but on the basis of what the com-
pany could get. No effort to systematically obtain and arrange
information upon the politico-economic questions has hereto-
fore been made, and the contest between the supply and the
demand has been necessarily one sided.

The title of this volume is meant to be definite. It is not
the design of the writer to dip into the scientific questions that
surround the subject of electric lighting, nor to compare the
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values of different systems and makes. These matters are
more pertinently in the hands of those who have light to sell
and those who want to buy. The object of this volume is sim-
ply to contribute a mite to the general knowledge of the pres-
ent status of municipal electric lighting, and to indicate, so far
as possible, what should be done by the public treasury or the
private purse in investing in electric lighting.

To this end the writer has sought to obtain information upon
such points as the laymen will desire to know. With what
success this has been accomplished the reader may judge.
One merit, if no other, this little volume contains—the infor-
mation is authentic, its presentation is impartial, and its resumé
is thorough. To municipal bodies, therefore, this volume is in
particular intended, and in general to all who have any inter-
est in the subject of electric lighting.



JRe Efectric loight.

tion of the telegraph to the invention of the
telephone, the efforts of the electrical world were
devoted mainly to the development of Prof. Morse’s
immortal discovery. Indeed, the telephone itself
—one form of it at least—was the outgrowth of observations
and experimental investigations, having for their object the
improvement of the telegraph. The success of the telephone,
which was almost electric, caused an awakening in electrical
science. Facts that had long been known, but which were
esteemed merely amusing experiments, were studied with re-
newed interest, and the results were the brilliant achievements
which so startled the world a few years back. These were,
notably, the electric light and the eleetric railway.

The history of the electric light is interesting. Notwith-
standing the proverbial tendency of mankind to believe that
the ‘““olden time” showed many points of superiority to the
present, the casual retrospective view will call to mind a list of
modern improvements which are now considered indispensable
adjuncts of civilization, but which have been introduced within
the memory of thousands who are now living. These inven-
tions, like that which is the special subject of these pages, in-
stead of being born full-grown, were more or less imperfect in
their infancy, and have been and are still subjects of constant
experiments and improvements. The records of the patent
office illustrate the number of men whose active brains are em-
ployed in the constant search for something better than the
world has yet seen.

URING the period extending from the introduc-

G
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In the days of the hand-loom and the spinning-wheel, of the
stage coach and the sailing ship, our forefathers extended their
hours of labor by the aid of the pine knot and the tallow dip,
and sought in vain for more efficient means of illumination
until the hardy whalemen of New Bedford and Nantucket pro-
vided the malodorous * whale oil,” whose advent was thought
to mark an era in the world’s advancement.

One can easily recall the excitement attendant upon the dis-
covery of petroleum in Pennsylvania, and the successive steps
which resulted in the now almost universal kerosene lamp,
whose odor, inconvenience, and proneness to cause destructive
conflagrations, are sufficiently familiar to cause it to be regarded
as by no means an unmixed blessing.

The inventive genius of mankind next brought forward coal-
gas,—a vast improvement on its predecessors, but handicapped
by its own peculiar disadvantages. The cost of its introduc-
tion limits its field of usefulness to cities and large towns, and
the capital invested in its production, and in the means of its
conveyance to the consumer, requires the payment of heavy
dividends, and, in connection with that potent factor, the con-
scienceless “ meter,” draws such sums from the user’s pocket
that he often returns to the despised kerosene lamp, or, unable
to make that sacrifice of convenience and safety, waits with
eager anxiety for the coming of some means of illumination as
safe and convenient as gas, while cheaper and more reliable.

For mény years it has been known that an extremely brilliant
light could be produced by slightly separating two pencils of
carbon, through which a powerful current of electricity, was
passing, as the mysterious force spans the gap with an “arc?”
of intense light. The one insuperable bar to the general intro-
duction of this light, was its great cost, due to the necessity of
producing the current by the consumption of zinec in the gal-
vanic battery. In spite of this expense the arc light early
found a limited application to lighthouses, and other import-
ant government works.

The solution of the problem was seen, by the prophetic minds
of scientific men, to depend upon the discovery of an economi-
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cal means of generating the electric current, and many years
were spent in fruitless endeavors to reduce its cost. Finally,
advantage was taken of the fact—long known as a scientific
curiosity — that whenever a wire or other conductor is ap-
proached to or removed from a magnet, a current is produced
in the conductor. This unused and almost forgotten bit of
knowledge, unimportant as it seemed, was the key of the whole
problem.

Given a means of generating the electric current, not by the
consumption of costly chemicals, but by power — power deriv-
able from any of the sources long utilized by man—and it was
possible to produce economically the brilliant ‘“arc” which
now casts its intense white light on city streets the world over.

The first obstacle to the more general introduction of the
electric light was, as stated, its cost, and in some quarters this
has not entirely been done away with at the present day. For
some purposes and in some places it has been impossible as yet
to place electricity in competition with gas as regards expense.
Wherever the comparison has been made electricity has won
the day. But why draw a comparison? People do not com-
pare the cost of gas with that of candles, nor the price of a
pheasant with that of a mutton chop. People will have the
electric light if it can be supplied to them, not because it is
cheap, but because it is safe, healthy, pure, soft and natural.
And, moreover, they will not object to paying a reasonable
price for it, whatever may be the price of gas.

Hitherto the electric light has been regarded more as a lux-
ury than as a light for general use. In 1870 there was not a
single lamp lighted by electricity, and today there are in this
country over 500,000 in operation. Is not, then, the topic of
electric lighting a live one ?
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R HE prices paid by American cities for public light-
ing, under the contract or rental system, together
with the systems in use, the manner of stringing
wires and hanging the lamps, the hours which the
lamps are burned, the area lighted, and other infor-
mation concerning their lighting contracts, will be found
in the following pages. The data for the same is brought up
to April 1st, 1888.

ApriaN, Mich., has just contracted for 60 Thomson-Houston
lights at $100 each per year, to burn all night and every night,
' the cost to be reduced when the number reaches 75. Three
square miles will be lighted by the intersection system. The
contract is for three years.

AxroxN, Ohio, lights four square miles with 170 Thomson-
Houston lights, swung at street intersections, burning up to 2
o’clock a. ., for 3 9-10 cents per hour per lamp, for 2,000
hours; contract, five years; wires overhead. In 1880 the city
put up two towers and used nine Brush lights, of nominal
4,000 candle-power each. In 1884 the intersection system was
adopted and the Thomson-Houston light, which, Newton Ford,
City Clerk, writes, gives better general satisfaction.

A1BANY, N. Y, lights three square miles of its business ter-
ritory with 481 Brush lights, placed on poles and at intersec-
tions. The city owns the poles, wires and lamps. The price
of lights is 50 cents each per night, burning all night, or
8182.50 per year. Contract, five years; wires overhead.

ALBUQUERQUE, New Mexico, has three Brush lights on its
principal street placed on poles, and burning until 1 o’clock.
They cost $192 each per year.

Axrvriaxce, Ohio, pays $144 each per year for 80 Western
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lights, which are placed at street intersections and burn all
night. Contract, annual; wires overhead.

A1LLENTOWN, Pa,, has 100 American lamps, swung at street
intersections, in four square miles, which burn all night, except
on moonlight nights, and cost $100 each per year. Contract,
five years; wires overhead. Naphtha is burned every night in
the year for $21 per light.

AsHeviLLE, N. C., has 35 Jenney lights, placed on towers
and poles, which burn until 2 o’clock, for $100 each per year.
Two square miles are lighted. The contract expires this year.

Asnraxp, Pa., uses 28 Thomson-Houston lights at street in-
tersections, lighting two square miles on the moon schedule,
for $100 per light per year. The contract is for one year.

ATLANTA, Ga., uses 100 Thomson-Houston intersection all
night and every night lights, which cost 32 cents each per
night, or $120 per year; wires overhead; contract, three years.
Gas and gasoline is also used.

AvGusTa, GA., has but three lights, of the American system,
in the pablic park. They burn until midnight and cost $100
each per annum. Gas and kerosene are used throughout the
city.

Barrnore has no contract, but pays 50 cents per night per
light, or $182.50 each per year, burning every and all night,
for 519 Brush lights. The lamps are placed on poles and mast-
arms; wires overhead. The lights are scattered in dark alleys
and on principal streets.

Baxeor, Me., has only 23 lights of the Thomson-Houston
system, which are used in the central parts, lighting one square
mile. The lights burn all night, are placed on poles, with
wires overhead, and cost $150 each per year. The contract is
yearly. )

Baru, Me., has 20 American lights burning, on poles, on the
Philadelphia schedule, which cost $100 each per year. No
other light is used. Contract, five years.

BarrLE CREEK, Mich., has 62 Thomson-Houston intersection
lights, which light four square miles. No other light is used.
Ten lamps burn all night; the remainder until midnight, and
cost $111 each per year. Contract, one year.

Brooxixaronw, Ill, pays $108 each per year for 211 intersec-
tion and pole Thomson-Houston lights, burning all night and
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all but moonlight nights; four square miles are lighted. Con-
tract, three years; wires overhead.

Bosrox, Mass., places 570 Brush and Thomson-Houston lights
on iron extension arms on regular lamp-posts. Twelve square
miles are lighted under a three-years’ contract, the lamps burn-
ing 3,828 hours per year, at a cost of 65 cents per night, or
$2317.25 per year. The wires are overhead, and the city is agi-
tating placing them underground.

Bripeerort, Conn., uses 94 Thomson-Houston lights, placed
on poles and mast-arms, which burn all night and cost 50 cents
each per night, or $182.50 per year. Four square miles are
lighted under a five-years’ contract. The wires are strung over-
head on the telephone poles.

Broorryn, N. Y., covers part of the city with 1,007 Thom-
son-Houston lights placed on poles. The lamps burn 3,900
hours per year, and cost under the present annual contract 50
cents each per night, or $182:50 per year. The wires are strung
overhead.

Burraro, N. Y., lights 454 miles of street, using 631 Brush,
Thomson-Houston and United States lights, which burn all and
every night, at a cost of 47} cents each per night, or $174.38
per year. The lamps are swung on poles and at intersections, .
and the wires are overhead, but conduits, principally of creo-
soted wood, have been constructed for the Thomson-Houston
wires. The contract is annual. The remainder of the city is
lighted by gas.

BurrineToN, Iowa, has 39 Van Depoele lights, placed on
poles and at intersections. The lights are burned on the Phila-
delphia schedule, and cost $130 per lamp perannum. The con-
tract is for three years. Gas is also used.

BurLiNGTON, Vt., places 70 Brush lights on poles and mast-
arms, which, with 50 naphtha lamps, light four square miles
until midnight every night. The price under a three-years’
contract is 32 cents per light per night, or $116 per year.

CamBrIDGE, Mass., has 78 American lights on three of the
main avenues at six miles of .intersections. They burn all night
and every night at 55 cents each per night, or $200 per year.
There is no contract; wires overhead. The City Clerk reports
an unsatisfactory condition of affairs.

Cepar Rarips, Iowa, has forty-four Thomson-Houston lights
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at street intersections, which light four square miles all night.
The cost under a ten years’ contract is §120 per lamp per year.
The contract expires March 15, 1896.

CHARLESTON, S. C., has fifty Thomson-Houston all night pole
lights, which cost $168 each per annum. Gas is also used. The
contract expires January 1, 1889.

CHATTANOOGA, Tenn., pays 33% cents each’ per night, or
$121.66 per year, for 30 Brush lights, burning all night and
every night. Poles and towers and overhead wires are used.
Contract, two years.

CuiLricoTHE, Ohio, has 121 Brush lights placed on poles,
which burn on the Philadelphia schedule. They cost, under a
five-years’ contract, $80 per lamp per year.

CLEvVELAND, Ohio, lights but 14 square miles with electric
lamps, using the Brysh light, 42 of 2,000 candle-power and 26
of 4,000 candle-power each. The former are placed on wires
swung at street intersections, and cost 3 7-10 cents per hour
each. The large lamps are on iron masts, and cost 104 cents
each per hour, The lamps are burned 3,760 hours per year,
making the cost for 2,000 candle-power $139.12 and 4,000 can-
dle-power $394.80 each. Contract annual; wires overhead.

CorLuMBUs, Ga., places 21 Brush lights on poles on two
streets. They burn all night for $108 each per year, under a
two-years’ contract. The remainder of the city is lighted with
gas.

Covrumsus, Ohio, is paying for 200 Thomson-Houston lights,
and by June will have 200 more. Intersection system is used
exclusively with the arc light wires overhead. The Edison
Company have their incandescent wires underground. The
Philadelphia schedule is followed, and the cost is $48 per light
per year for the first 50, and $80 per light for the others. Ow-
ing to the condition of the funds in the city there is no regular
contract. Gasoline is used in the suburbs.

Coxcorp, N. H,, has gas and 17 Thomson-Houston pole lights,
which burn until midnight and cost $100 per night per year.
There is no contract.

Coux~ciL Brurrs, Iowa, has seven 150-foot towers of four
Thomson-Houston lights each, for which it pays $240 per year
for each light. The lights burn all night, except on moonlight
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nights. Wires overhead; contract, two years. One and one-
half square miles are lighted.

Davexrorr, Iowa, has a 20-years’ contract for 54 mast-arm
intersection and 40 tower lights of the Jenney system, which
lights four and a half square miles when there is no moon.
Tower lights cost $190 each per year, and low lights each $145
per year; wires overhead.

Dayrox, Ohio, pays $150 per year for each of the 126 Ful-
ler arc lights used on the streets. The lights burn 3,674 hours
per year; pole system; wires overhead; contract, three years.
There are 965 gas-lamps, which cost $19 each per year.

Dxriance, Ohio, pays $60 per lamp per year for 52 Western
intersection lights. Contract annual; wires overhead.

Denver, Col., has 540 incandescent lamps on old gas posts
and seven towers with four arc lights each. The Westing-
house alternating system is used with the wires underground.
The price is $28 each per year for the incandescent and $855
per year for each tower. According to J. R. Treadway, City
Clerk, the latter are not satisfactory and are being taken out,
as the contract for them expires. The moonlight schedule for
all night lighting is employed. Contract for the incandescent
lamps, three years.

Dzs MoiNes maintains six lights on her bridges, for which
she pays $120 each per year, burning until midnight.

Eav Cramre, Wis., uses 48 Brush lights, placed on towers
and at intersections, which are claimed to light twelve square
miles. The lights burn all and every night, and cost $157 each
per year. The contract expires this year.

East Liverroor, Ohio, pays $85 each per year for its first 25
Western intersection lights, and $80 for the others. Contract,
annual; wires overhead.

Evrein, IIL, is lighted by 83 Van Depoele lamps placed on
towers, which burn all night, and light four square miles, under
a five-years’ contract which expires this year. The cost is
$7,000 per year, or $212 per lamp.

Erig, Pa., uses 54 Brush lights, swung at intersections, and
pays 40 cents each per night, or $146 per year. The lights burn
all and every night, under an annual contract; wires overhead.
One mile square is lighted.

EvaxsvirLg, Ind., has ten towers of four lights each, 49
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arches at intersections, and ten poles. The Brush system is
used, and the lamps burn when the moon does not shine, at a
cost of $24,480 per year, with a deduction when not burned of
10 cents per hour for each pole or arch, and 15 cents per hour
for each tower light. Five square miles are lighted. The con-
tract is for ten years. Overhead wires. No other light is
used.

FarL River, Mass.,, has 260 Thomson-Houston lights, dis-
tributed over the city, which burn every and all night, for $204
each per year. Poles are used with overhead wires; contract
for one year.

Farco, Dak., has three towers, with six Brush lights on each,
and two poles. The lights burn all night, for $240 each per
year. Contract, two years.

FrrcaBurG, Mass., for six hours each night, is lighted by 51
Thomson-Houston lights, placed on poles, and also by gas and
gasoline, The electric' lights cost $90 each per year. Con-
tract, annual.

Foxp Du Lac, Wis., has 35 Brush lights, 17 on towers, the
rest at the intersections of streets. Four towers have two lights
each, and three have three lights cach. The lights are burned
on the Philadelphia schedule and cost $72 each per year. Con-
tract five years.

Forr WaYNE, Ind, pays $150 per annum, with a discount
of 10 per cent. each for 138 Jenney lights placed on towers in
the outskirts and at intersections of the streets in central part
of the city. The lights burn whenever needed and light seven
square miles. Contract three years; wires overhead.

GALESBURG, Ill., has 96 Thomson-Houston lights placed on
poles and at street intersections, which light 24 square miles.
Thirty-one of the lights burn all night and 65 burn until mid-
night on the Philadelphia schedule. The all night lights cost
8117 each per year; the short circuit lights $69 each; the con-
tract is annual.

GavLvesToN, Tex., 48 Brush lights placed on poles with over-
head wires and lighted according to the Philadelphia schedule;
cost 75 cents each per night, or $150 per year. Contract five
years. There are also 199 gas lamps.

GLOUCESTER, Mass., has 15 Thomson-Houston lights on poles,
in addition to gas and oil. The lights burn until midnight and
cost $96 each per year. Contract annual.
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HarrisBura, Pa., has 150 Excelsior lights placed on poles
which burn all night and every night. The contract, which is
annual, fixes the price at $13,980, or $93.20 per light. Wires
overhead.

Harrrorp, Conn., lights its central portion with 120 Thom-
son-Houston pole lights under an annual contract. The pres-
ent price is five cents per lam p per hour. The lights burn all
and every night, making the cost $198 per lamp per year.
Wires overhead. Gas is used in the suburbs.

Haveraivn, Mass., has 43 Thomson-Houston lights in the cen-
tral portion, and gas, gasoline and kerosene on the outskirts.
The electric lights are placed on poles, and burn until 1 o’clock. -
They cost 47 cents per light per night, or $171 per year. The
contract is annual. Wires overhead.

Hosoxrn, N. J., has 100 Thomson-Houston pole lights
within six square miles. The lights burn all night, and cost
forty cents each per night. The five-year contract expires in
1893. Gas is also used.

Hovyokr, Mass., the principal thoroughfares are lighted all
night and the outskirts until midnight. Seventy-two Schuyler
lamps are used in three square miles of territory. The all night
lights cost 50 cents each per night and 374 cents per light for
midnight lights. The lamps are on iron poles; wires overhead;
contract runs three years.

HornrrisviLie, N. Y., employs 64 American lights, placed
at the intersections of streets, burning all night for $100 each
per year. Contract three years.

Housrox, Tex., has just made a five years’ contract for 100
Fort Wayne Jenney lights running all night for 41 cents per
night per lamp, or $150 per year. Intersection cross arms are
used, with overhead wires.

JacksoN, Mich., pays $16,000 per year for 180 Thomson-
Houston lights, lighting three square miles on poles, with over-
head wires, every night and all night. This is at the rate of
$88.89 per lamp. The contract expired in March.

JacksonviLLg, Ill., has 82 Thomson-Houston electric lights
and 126 gas-lamps. The electric lights are placed on towers
and mast-arms, and are of 2,000 and 1,200 candle-power. Four
square miles are lighted 17 nights each month until midnight,
and cost $100 each per year. Contract, two years. Gas costs
$17.50 per lamp.
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JanesviLLE, Wis., in addition to gas, burns eight Thomson-
Houston lights until 11 o’clock and pays $100 each per year.
The lights are placed on poles. Contract annual.

JersEy Crry, N. J., has seventy pole lights, which are scat-
tered in conjunction with gas. The lights burn all night, and
cost forty cents each per night. The annual contract expires
December 1, 1888.

Jorier, Ill., lights four square miles with 100 American
lights on poles, burning eight hours, 19 nights per month, pay-
ing 23 cents per night per lamp. Contract, five years; wires
overhead.

Karamazoo, Mich., lights six square miles with 101 Thom-
son-Houston lights, placed at street intersections. Twenty-six
burn all and every night, at a cost of 60 cents each, or $219
per year, and 75 burn until midnight for 40 cents each per
night, or 146 per year. The contract runs three years.

Kaxsas Crry uses 67 Thomson-Houston lights in dangerous
places only. They are swung on mast-arms, with overhead
wires, and burn all and every night, under an agreement that
the price shall not be more than 55 cents each per night, or
$200 per year.

KeexE, N. H.,, hangs 27 Thomson-Houston lights on ropes
between poles or trees. The lights burn until 11.30 and cost
$100 each per year. Contract three years. Gas and gasoline
are also used.

Krokux, Iowa, uses 30 American lamps placed at intersec-
tions, burning all night for $140 each per year. The contract
is annual. Gas is also used.

La Crossg, Wis,, is lighted by sixty-two Brush lights, fifty
of which are on poles and the others on four towers. The moon
schedule is followed, and the cost is $861.12 per month. The
five-year contract expires January 1, 1891.

LarayerrE, Ind., has 207 Brush lights, covering an area of
five square miles, for which it pays 2 6-10 cents per hour per
lamp, or last year $50.60 each. The lights are 800 feet apart,
hanging in the center of the streets, with overhead wires, and
burned on the Philadelphia schedule. Contract, three years,
with privilege of five.

LANCASTER, Pa., pays 35 cents each per night, or $127 per
year, for 138 United States all-night lights, which light two
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square miles. The remainder of the city is lighted by gas and
gasoline. Pole system; overhead wires; annual contract.

LawrENCE, Mass., uses 559 Edison incandescent and nineteen
Brush arc lights, all placed upon poles. The lights burn all
night, and the entire cost per year is $9,534.40. The five-year
contract expires in 1890.

Liserry, Mo., uses 160 Heisler incandescent lights, placed
on poles, and lighting one square mile. The lights cost $18
each per year, burning until midnight. There is no contract.
No other light is used.

Lia, Ohio, has just made a one-year contract for 58 Thom-
son-Houston lights, placed at street intersections, with one cen-
tral tower and six lights, for 8112 each per year. One-half of
the lights burn all night on all but moonlights; the other half
until 1 o’clock A. M. Extra lights may be ordered up at a cost
of $100 per.year each.

Lockrort, N. Y., has gas, arc and incandescent lights. There
are 28 Brush arcs and 139 Edison incandescents placed on poles
and swung over the streets. Three square miles are lighted,
under a three-years’ contract. The lights burn 2,000 hours
during the year. The arcs cost $135 each, the incandescents
$19 each, and gas $16.50.

Logcansrorr, Ind., 62 Jenney lights burning on the Phila-
delphia schedule, swung on poles, with overhead wires, light
four square miles. Price $115 per lamp per year; contract,
annual; good satisfaction. 3

Loxpox, Ont., has 62 Ball lights on two of the principal
streets and at railway crossings and bridges. The lights are
placed on poles 35 to 40 feet high, and burn all night and every
night. Price 28 cents per light per night, or $102.20 per year
for 27 lights; and 35 cents per night, or $127.75 per year, for
35 lights; wires overhead; contract, optional with the city.
There are 350 gas-lamps.

LoweLL, Mass,, has 125 Thomson-Houston all-night light's,
for which it pays 55 cents each per night, or $200 per year.
Poles are used, with overhead wires; contract runs three
years.

Ly~w~, Mass., 100 Thomson-Houston pole-lights burn until 1
o’clock every morning, lighting two square miles. Price 47%
cents per light per night; contract, yearly; wires overhead; no
other light is used.
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Macow, Ga., lights 14 square miles with 34 Brush lights,
placed on towers and intersection arms. The lights burn on
the moon schedule, and cost $147 per year each. Contract,
five years.

MaxcHESTER, N. H., employs 40 United States lights in ad-
dition to gas. The lights are placed on mast-arms, and burn
from 6 to 12 o’clock, and cost $132 each per year. There is no
contract; wires overhead. Two square miles are lighted Wl(:h'
electric lights; the remainder of the city with gas.

MaxsrFIeLp, Ohio, has 74 Western lamps swung at street in-
tersections, which burn until midnight. The cost is $75 each
per year, under a five-years’ contract.

MarrEAWAN, N. Y., uses 175 incandescent lights of the Heisler
system, which burn all and every night, for $20 each per year.
Contract, annual; wires overhead; pole system.

Massriron, Ohio, has 80 Schuyler lamps, which burn all night
at street intersections, for $70 per lamp per year. Contract, an-
nual; wires overhead.

Mexpais, Tenn., uses 75 Brush and Thomson-Houston pole
lights, burning all night, at a cost of 8180 each per year; wires
overhead; contract yearly. The last legislature authorized the
city to purchase a plant,

MirwaukEeE has just contracted for 20 lights at $150 per
year.

Mosg, Ala., has 106 Thomson-Houston lights, placed
at alternate intersections in the suburbs, and at each intersec-
tion in the central portion of the city. There are also seven
towers of four lights each. Four square miles are lighted for
$14,500 per year, or $76.50 per lamp. On moonlight nights the
lamps are not lighted. Wires overhead; the contract runs for
five years.

MoxTcoMERY, Ala., has just made a five-year contract for
100 Brush lights, placed at the intersection of streets, for 424
cents per night per light, or $155 per year. The lamps burn
all night and every night. The previous contract was for 60
cents per night; wires overhead.

MoxTicELLO, Minn., uses 150 thirty-candle power Heisler in-
candescent lights, which are placed on street corners, and burn
until midnight. They cost, under an annual contract, $24 each
per year. No other light is used.
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MonrtreAL has 132 Thomson-Houston lights, burning all
night and every night, lighting six of the principal streets
three-fourths of a mile in extent. The cost is 60 cents per
night per lamp, or $219 per year. Contract runs five years;
pole system; wires overhead, and, in all cases, above other
wires. k

NasuviLLE, Tenn., the old contract for 30 Brush lights, at 70
cents each per night, has been renewed for 45 lights, at 60 cents
each per night, or $219 per year. The lights are placed on an
arch over the intersection of streets, and burn all night and
every night; wires overhead.

Newarg, N. J., uses, in addition to 8,562 gas-lamps, 184
United States lights, which burn all and every night, and cost
50 cents each, or $182.50 a year. Pole system; overhead wires;
contract, three years.

NEw BeprForp, Mass., uses 50 Thomson-Houston lights, placed
on poles and burning all night, except moonlight nights, for 50
cents per light per night, or $182.50 per year. Contract, an-
nual; wires overhead.

Newron, Mass., has 738 Thomson-Houston lights, 711 gas-
lamps and 505 kerosene lamps. The electric lights are placed
on mast-arms at the intersections of about ten lineal miles of
the principal streets. They burn twenty nights per month, and
cost 50 cents each per night. Annual contract.

NewsureH, N. Y., lights its suburban district with 83 Thom-
son-Houston lights, placed on poles, with overhead wires, and
burning all night every night, for $120 each per year; contract,
annual. Gas-lamps cost $32 each per year.

New Brirain, Conn., places 66 Schuyler lights on intersec-
tion mast-arms, and light one square mile. The lights burn
until midnight; cost, $100 each per year. There is no con-
tract. The city also uses naphtha.

New Haven, Conn., lights four square miles with 118 Thom-
son-Houston lights, placed on poles and mast-arms, with over-
head wires. The lights burn all night and every night, and
cost 50 cents each per night, or $182.50 per year; contract,
" yearly.

NEw OrLeaNs has 30 Jenney lights in the public markets,
18 in the public squares and 771 for street lighting; a total of
819. Thirty square miles are lighted every night by poles and
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towers, for $125 per lamp per annum. Contract, five years;
wires overhead.

NEw York has 24,719 gas lamps, 120 naphtha lamps and
831 electric lamps of the United States, Brush, Waterhouse
and Thomson-Houston systems. The electric lamps light 34
lineal miles from dark to daylight, each and every night. They
are suspended on ordinary poles 20 feet high, and cost 24 cents,
25 cents, 39 cents, 40 cents, 50 cents and 60 cents per lamp per
night, according to the several contracts. The wires at present
are strung overhead, but an underground conduit or subway is
being constructed. The contract expires annually. New bids
recently opened are as follows: Brush Electric Light Com-
pany, 441 lamps at 35 cents per night; United States, 411 lamps
at 35 cents; Harlem, 36 lamps at 26 cents, 186 lamps at 28
cents, 156 lamps at 29 cents, 55 lamps at 35 cents, 19 lamps at
50 cents, and 7 lamps at 60 cents; Mount Morris, 22 lamps at.
174 cents, 79 lamps at 23 cents, 31 lamps at 28 cents, 52 lamps
at 29 cents each, 129 lamps at 32 cents each, and 23 lamps at
40 cents each; East River, 493 lamps at 35 cents; Ball, 90 lamps
at 274 cents, on Broadway and Sixth avenue, from Twenty-third
to Fifty-ninth streets; North New York, 238 lamps at 35 cents,
153 lamps at 29 cents each per night.

Norrnampron, Mass., has 80 Thomson-Houston lights, of
1,500 candle-power each, which are placed on poles and mast-
arms.  The lights burn until midnight 25 nights per month, at
a cost of 875 each per year. Contract, annual. '

NorrFork, Va., pays $80 each per year for 155 Brush-Swan
lights, burning all night and every night. Pole system; wires
overhead; contract annual. Four square miles are lighted.

NorwaLK, Ohio, uses 82 Western intersection lights under
a five-year contract, which cost $70 por lamp per year. The
lights average six hours per night. Wires overhead.

OcpzN, Utah, has eighteen lights placed at street intersec.
tions, 675 feet apart, in the business sections, which cost $133
each per year.

Omaua pays $180 per year for four lights at railroad cross.
ings, and $206 each per year for eight lights burning all night
on her viaduct.

Oraxeg, N. J., has 426 gas lamps and fifteen electric lamps,
which light one and one-half square miles at the street intersec-
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tions. The lights burn all night, and the cost entireis $11,000
per year. The two-year contract expires December 1, 1888.

Oswgco, N. Y., has 142 Remington lights which burn on
poles at street intersections all and every night for 34 3-5 cents
each per night, or $125 per year. The contract runs three
years; wires overhead. Two and one-half square miles are
lighted.

OtTawa, Canada, pays $80 each)per year for the first 70 of its
217 Thomson-Houston lights and $100 per year for each of the
others, burned on the moon schedule and hung on poles 30 feet
high. Contract three years; wires overhead. About three
square miles are lighted. Poles are 600 feet apart; water power
is used.

Orrawa, Kan,, has 40 Sperry arc lights and 200 Heisler in-
candescent lights placed on poles with arms. The Heisler lights
cost $10 each per year, burned until midnight, and $16, burned
all night. The contract runs three years.

Parerson, N. J., uses 70 Arnoux lamps on swinging arms,
which burn on the Philadelphia schedule. The cost is $90 per
lamp the first year, $100 the second year, and $105 the
third year; wires overhead.

Progria, I1l., with 225 lamps of the Jenney system, lights fif-
teen square miles, using towers and intersections. The cost is
$145 per lamp per year, burned all night and on all but moon-
light nights. Overhead wires are used. The contract is for
five years.

PrrERsBURG, Va., fifty-two miles of streets and alleys are
lighted with gas and electricity, The Thomson-Houston system
is used, furnishing 82 lights for $96 each per annum. Pole and
intersection. Wires overhead. Contract expires in 1892.
There are 297 gas lights.

Prizaperraia the past year has been lighted by 561 lights
of the Brush, Thomson-Houston, Fort Wayne Jenney and
United States systems. The lights are scattered over the city
on poles owned by the city. Seven and a half miles of wire
are underground in cables owned by the city, the balance over-
head. The lights burn all night and every night, and the aver-
age cost has been 55 cents per light per night, or $200 per year.
This was unsatisfactory, and bids were advertised for under a
new contract, apd ranged from 35 cents to 50 cents per light
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per night. A proposition for the city to own its own plant is
now under consideration.

PirrsBure employs 22 electric lights on her wharf for which
she pays $185 per year. £

PorrraND, Maine, lights 84 square miles with 168 arc lamps
of 1,200 candle power each, and 250 incandescent lamps of 32
candle power each, for 26,000 per year. Extra arc lights cost
8140 each per year and incandescent lights $18 each per year.
The arcs are Thomson-Houston and the incandescents Edison.
The lamps are burned from dusk to daylight each and every
night. The pole system is principally used with overhead
wires. The contract is Tor one year. No other light is used.

PortrAND, Oregon, has 555 incandescent and 27 arc lights
of the United States system. The incandescent lamps are
placed on old gas posts and the arcs are hung by ropes over the
intersections of streets. The lights burn a.ll night and every
night and cost $24.10 per year for the incandescent and $170
each per year for the arcs. The contract runs two years.

PorrsmourH, N. H., uses fifty Thomson-Houston pole lights,
which burn until midnight, and cost $100 each per year. Gas
and naptha are also used. The three-year contract expires in
November, 1889.

PortsviLLE, Pa., has 58 Schuyler lamps, 35 gas lamps and 20
oil lamps. The electric lights are on poles, burn all night and
cost 8105 each per year. Contract annual. 3

PovenxEekepsik, N. Y., lights the entire city, 24 square miles,
all night and every night, with 187 Thompson-Houston lights,
for which it pays $123 each per year. The lamps are suspended
at intersections; overhead wires; contract annual.

ProvipEnce, R. 1., pays 50 cents each per night for 295
Thomson-Houston and United States lights burning all and
every night. The pole system has been used, but in the new
contract recently made the mast-arm is introduced. Wires
overhead.

Quixcy, Ill, has 158 intersection Thomson-Houston lights,
covering 3} square miles, not burning on moonlight nights
Price $120 per lamp per year; contract for five years; wires
overhead; general satisfaction.

RACWE, Wis., has 100 Brush and Thomson-Houston lights,
part of which burn all night and the others until midnight.

/1
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For the former the annual cost is $70 per lamp, and $50 per
lamp for the shorter circuits. Poles are used with overhead
wires; contract annually.

Reapine, Pa., lights a portion with 107 Arnoux lights, pay-
ing 45 cents per lamp per night, moonlight nights excluded.
Intersection system; overhead wires; annual contract. Inter-
vening streets are lighted by gas. There is no competition.

Ricumonp, Va., has 118 Schuyler lamps placed on poles,
burning all night for 40 cents each per night, or $146 per year.
‘Wires overhead; contract for five years.

RocuesTER, N. Y., has 617 Brush and United States arc
lights and 700 twenty candle power Edison incandescent lights,
burning all night and every night. Under the contract, which
is for five years, the price for Brush lights is 30 cents per light
per night for the first two years, 28 cents for the second two
years and 27 cents for the fifth year. The price for the United
States lights is 284 cents per light per night for five years.
The incandesceunt lights cost 4 cents each per night the first year,
4} cents the second, 4% cents the third, 5% cents the fourth, and 6
cents the fifth. The pole system with overhead wires is used.
There are also 1,750 gas lamps.

Rock Israwp, Ill., uses 11 towers with two Brush lamps on
each, paying for each lamp $30 per month, or $360 per year.
This was under a five years’ contract. The service was not
satisfactory, for the reason that but two lights were placed on
each tower, and under a new three years’ contract 32 mast-arm
lamps have been added at the rate of $75 per lamp per year.
The lights burn on the Philadelphia schedule.

RomE, N. Y., is lighted by 100 intersection Remington lights,
which burn all night, for 45 cents each, or $164 per year. Three
square miles are lighted, under a three-year contract, which ex-
pires next October.

St. JoserH, Mo.—Proposals have been made for $180 per
light per year.

SacraMeNTO, Cal., uses 86 Thomson-Houston intersection
lights, which burn all night, except on moonlight nights, at a
cost of $252 each per year. Contract runs two years; overhead
wires. There are 193 gas-lights.

SaeiNaw, Mich., lights three square miles with 66 Jenney
lights, using 12 towers, 125 feet high, of four lights each, and

\ .
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18 intersection mast-arms. The lamps burn until 3 o’clock a.
M., and cost $125 per year for each tower light and $100 per
year for each low light. Contract annual; wires overhead.

Savey, Mass., has 143 Thomson-Houston lights, suspended
on cables at street intersections, burning every night and all
night. The price is $47 each for the first 100 lights and $45
for all over 100. Contract, two years; wires overhead.

Sax Axtonto, Texas, a Brush plant has .just been estab-
lished. The eity uses 60 arc lights, burning all night 24 nights
in the month, at a cost of 60 cents per night per light. The
system is pole and intersections; wires overhead; contract runs
two years. At present three square miles are lighted. Gas
costs $24 per lamp.

SaNpuUsky, Ohio, five miles square, uses 125 intersection West-
ern and Brush lights, burned on the Philadelphia schedule, for
which it pays $82.50 each per year. Contraet, annual; wires
overhead. The plant was put in last November.

Sax Fraxcisco, Cal., lights a portion of the outlying dis-
tricts with Brush lights. Twenty-one lamps, of 16,000 candle-
power each, are placed singly on masts 150 feet high, and 17
lamps, of 2,000 candle-power, are placed on poles 20 to 40 feet
high. Lamps burn all night, except on the night preceding and
the night following full moon. The 16,000 candle-power lamps
cost $5.28 per night, and the 2,000 candle-power 66 cents per
night. Contract, annual; wires overhead.

Savan~NAH, Ga., lights four square miles with 100 Brush
lamps, placed on towers and at intersections. The lamps burn
all night and every night, at a cost of 70 cents each per night,
or $255 per year. Wires overhead; contract, three years.

ScaeENECTADY, N. Y., lights eleven miles of streets with 95
lights of the Remington system. The lights burn all night,
are “placed at intersections, with overhead wires, and cost 47
cents per lamp per night, or $171.55 per year. Contract, three
years.

ScraNTON, Pa., has 200 Brush lights, swung on poles and at
the intersection of streets, which burn every night and all
night, under a three-years’ contract, at 20 cents per light per
night, or 873 per year. The wires are strung overhead. Four
square miles are lighted. Gasoline is nsed in the outskirts, at
$22.50 per light per year.
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SepaLia, Mo., in addition to gas, gasoline and coal oil, uses
eighteen intersection lights, twelve of which burn all night for
$145 each per year, and five burn until midnight for $120 each
per year. The three-year contract expires July 10, 1889.

Serma, Ala., has fifty Thomson-Houston lights, which swing
‘at street 1ntersect10ns and light three square miles. The lights
burn on the moon schedule and cost $120 each per year.
The contract is-annual.

SoMERVILLE, Mass., uses 70 American lights, on poles 20 to
80 feet high, until 1 o’clock every morning. Price, 37 cents
per night per lamp, or $1385 per year; contract, annual; wires
overhead. Gas and oil is also used.

Sourn Benp, Ind.,, has 20 United States lamps, placed on
poles and scattered, with wires overhead. The lights burn un-
til midnight every night in the year, for $100 each. The con-
tract is annual.

SPRINGFIELD, Mass., 50 Thomson-Houston pole lights, burn-

ing all night, every night; cost 60 cents each per night, or $219
per year; wires overhead; contract, annual. Some private light
wires are underground.
2 SpriNGFIELD, Ohio, has 54 intersection Thomson-Houston
lights, which cost $130 each per year. The lights burn all
night and light about four square miles. Wires overhead;
contract, yearly.

Stockron, Cal, has just put in 100 Jenney lights, which
light two square miles on the Philadelphia schedule. The
lights are placed on eleven towers and 57 mast-arms. They:
cost $165 each per year. Two years’ contract.

STiLLWATER, Minn., lights 24 square miles with 204 United
States incandescent lamps, of 25 candle-power each, at a cost
of $28 per light per annum; the lights are placed on gas-posts
owned by the city, where such posts exist, and the moon sched-
ule is followed up to 4 o’clock A.».  Wires overhead; contract
for five years.

Syracusk, N.Y., has 280 Thomson-Houston lights, which burn
all night, for $144 each per year. Pole system; wires overhead;
contract, three years.

TaunTON, Mass., has 20 Arnoux lights, which burn until mid-
night, and cost 50 cents each per night, or $182.50 per year.
Overhead wires are used; lights at intersections of streets;
contract, from year to year.
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Terre Havutg, Ind., lights four square miles with 221 Thom-
son-Houston lights, placed on mast-arms at alternate street in-
tersections. The lights burn 2,500 hours during the year, and
cost $88.33 each. Contract, three years; wires overhead.

TorLepo, Ohio, has two contracts. The first was made with
the Brush Company at 55 cents per light per night, or $165 per
year, when there was no competition; the second, with the West-
ern Company, when competition was strong, is for $40 per year
per light. Fifty intersection lights are used, burning all night,
300 nights in the year. Wires overhead; three yeéars’ con-
tract; runs another year. The central part of the city only is
lighted.

ToroxTo, Canada, has 125 Excelsior lamps on a few of the
principal streets. The lights cost 55 cents each per night, or
$200 per year; are placed on poles, and burn 3,735 hours dur-
ing the year. Contract runs five years. The wires are strung
overhead, but the Council has been trying to secure legislation
to compel the companies to place all wires underground.

TreNTON, N. J., on the principal streets are 76 Brush lights,
placed on mast-arms, which burn all night and every night.
Price, 50 cents per night per light, or $182.50 per year. Con-
tracts for one and two years; wires overhead. Gas and naph-
tha is nsed in the outskirts.

Troy, N.Y., has 392 pole lights of the Brush and Thomson-
Houston systems. They burn all night and every night, and
cost 43} cents each per night, or $158.77 per year. Wires over-
head; contract, annual. There are 266 gas lamps which cost
10 cents each per night.

Ux~tox Crry., Ind., has just made a five-year contract for
Thomson-Houston lights, burning on the Philadelphia schedule,
for $91.25 each per year. There are now 20 lights placed on
poles at the intersections of streets, which light one and one-
quarter square miles. -

Urica, N. Y., has recently entered into a contract with a
New York company to light its eatire territory with Jenney
lights, on towers and intersections, for $42,000 per year, to the
satisfaction of a committee of citizens appointed by the mayor.
The cost of lighting the city in 1885 was $46,000, with gas and
naphtha, and $48,000 in 1886 with gas, naphtha and electricity.
There are 298 lights, and they burn all night. The contract is.
for three years.
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V1cksBURG, Miss., has 40 Thomson-Houston pole lights, which
burn all and every night, at a cost of $144 each per year. No
other light is used. The contract is for two years.

WagasH, Ind., is lighted entire for one square mile by 127
Heisler incandescent lights placed at street and alley intersec-
tions. The lamps burn until midnight, and cost $2,300 per
year. The five-year contract expires in 1893. No other light
is used. .

W artHAM, Mass., has 32 Thomson-Houston lights, on poles,
which burn until 1 o’clock. Oil and gas is also used. The
electric lights cost 85 cents each per night, or $127 per year.
Contract, annual.

Wasningron, D. C., but 87 public lamps are used. These
are the United States, Thomson-Houston and Brush, and burn
all night and every night, at a cost of 65 cents per night each,
or $237.25 per year. The lamps are placed on poles, and the
wires are underground in a terra cotta conduit. - Contract an-
nual.

W aTerBURY, Conn., burns 90 arc lamps of 2,000 candle power
each, and 48 lamps of 1,200 candle power each, of the Thomson-
Houston system until 1 o’clock A. ». 26 days each month. The
lights are on poles with overhead wires; light 3} square miles
and cost 33} cents each per night. The cost of full and divided
arc lights is the same. Contract three years.

WarerrowN, N. Y., has 102 Excelsior lights placed at the
intersections of streets which light eight and one-half square
miles, until 1 o’clock. The contract is for seven years, and the
price $68 per lamp per year.

WicniTa, Kansas, uses 75 lights of the Thomson-Houston
and Schuyler systems. They are placed at the intersections of
streets, and burn until midnight, at a cost of $100 per light per
year. There is no contract. The city also uses 120 gas-lamps
and 300 gasoline lamps.

WiLkEsBARRE, Pa., has 32 Excelsior lights, which cost
39 6-10 cents each per night, or $144.54 per year. The lights
burn all and every night, are placed on poles with overhead
wires; contract for one year; gas lights cost $20; naphtha $18.

WirriamsporT, Pa. The lowest bid received is $95 per light
per year on a two-year contract, lights to burnevery night and
all night.
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Wixoxna, Minn., uses 61 Van Depoele lights on towers and
at street intersections, and lights twelve square miles. The lights
burn all night on the Philadelphia schedule and cost $125 each
per year. The contract runs five years.

WosurN, Mass., has forty pole lights, which illuminate about
two square miles. Eight burn all night, the remainder until
midnight, and the entire cost is $3050 per year. Gasoline is’
also used. The two-year contract expires in May, 1889.

WoosTER, Ohio, has 30 Schuyler lamps placed at intersec-
tions 400 feet apart, which cost $108 per year per light, burn-
ing all and every night. Gas and gasoline is used on the Phil-
adelphia schedule. Contract two years.

WoRCESTER, Mass., a few of the principal streets are lighted
with 138 Thomson-Houston lamps, placed on bridges over in-
tersections of streets, and using overhead wires. The contract
is for three years and the cost 55 cents per night per lamp,
burning each and every night, all night, or $200 per year.

Yoxkers, N. Y., uses 50 Schuyler and Thomson-Houston
lights placed on poles. The lights burn all night and cost $50
and $60 each per year. Contract three years. Gas is also used.

YouxesTown, Ohio, has 169 Thomson-Houston lights, within
three and three-quarters square miles. The lights are on poles
and mast-arms with overhead wires, burn until 2 o’clock a. .,
according to the Philadelphia schedule. Price $64 per lamp
per year; contract annual.

In every city but three the wires are strung overhead. The
three exceptions are Philadelphia, Washington and Denver.
In other cities there are underground wires in operation, as
will be seen in the pages devoted to that subject, but so far
as public lights are concerned, the three cities named are all.
No element connected with electric lighting varies so much as
the cost. There are almost as many different prices paid as
there are cities enumerated.
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HE entrance of municipalities into the field of
electric lighting is comparatively a new ele-
ment of competition which private companies
have been called upon to meet. It is only
within very recent years that the attention of
corporations has been directed to the advantages of doing
their own lighting on a principle similar to that on which
they have been furnishing their own water. Investigations
have been set on foot by many city councils, looking to the
purchase and operation of a plant, and the question has
risen naturally to others: If we can furnish ourselves with
water cheaply, why cannot we also furnish light ?* Is one any
more a governmental question than the other? Is it not good
political economy as well as a sound business method? So
general has been the consideration of this subject, that it will
undoubtedly soon become, if it has not already, a leading topic
in municipal ethics.

It can scarcely be gainsaid that, kept aloof from the intrigues
of politicians and the influence of corrupt agencies, the possession
and operation of an electric lighting plant for public purposes
is a commendable investment for a city. The system should not
be condemned because some of the barnacles that may attach
themselves are undesirable.

The purchase of plants has thus far been largely confined to
smaller places, which have required smaller plants and a lesser
outlay. Some of the cities in this class have operated their
plaut long enough, however, for a demonstration of practica-
bility and economy, and the information obtained is set forth
in the following pages:
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AT BAY CITY, MICH.

October 13, 1886, the street lighting committee of the Bay
City, Mich., Council, presented a report of its investigations
into the subject of buying a plant and doing its own lighting.
So much of this report as is pertinent is herewith given:

« After a full, deliberate and impartial consideration of the
subject, and with the additional aid derived from a complete
investigation by other members of the council and city officials,
and with the most earnest endeavors to act for the best inter-
ests of Bay City, to secure the best light for the least money,
and to make no agreement unless fully guaranteed and war-
ranted to indemnify the city against all losses, we respectfully
report in favor of the plan that the city purchase, operate and
maintain a plant of its own. As to the power of the city so to
do, there is no question, as special provision therefor is made
in the charter, and it is a function natural to and fully within
the powers and attributes of a municipal corporation. Our
reasons are substantially as follows:

“Theamount of the capital supposed to beinvested by the city
in this enterprise, including the interest upon the sum invested
and the cost of operating and mairtaining the same,would effect
asaving to the city as compared with the cheapest light offered
onthe basis of an annual rental, of about $5,000 per annum. We
are of the opinion that the saving to be effected by the adop-
tion of the plan we recommend,would, in the course of six years,
pay the expenses of operating the plant, also the interest on the
investment and the purchase money invested in the plant. Or,
in other words, that the sum so expended would, at the expira-
tion of that time, be equivalent to the rental * * * and
the city would in addition become and remain the owner of the
plant, besides having during that period furnished its own
light. The city would thus be the gainer by the amount in-
vested in the plant; whereas, on the rental system, the money
paid out for the use or service rendered would be irrevocably
gone without anything remaining over and above the light
furnished.

“ Having come to the conclusion that it is clearly for the in-
terests of the city to own, operate and maintain its own plant,
provided that it can be made sure without possibility of doubt or
mistake, that a saving can be effected as above explained, your
committee had under consideration * * * sgeveral bids
* * * for furnishing the city a complete electrical plant, in-
cluding all the items and apparatus requisite for the production
of the best electric are light possible, including building, boil-
ers, steam engines, dynamos, ete. * * *

“The Jenney [the lowest and the successful] company war-
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rant that the cost of running the plant of 120 lights, repairing
and maintaining the same, shall not exceed $6,000 per annum.
The actual estimated cost is only about $4,500 per annum. In
support of these figures the committee found at one place they
visited that the actual cost of running and maintaining a thir-
ty-light plant was only $1,000 per annum; at another place
forty-seven lights cost only $2,500 per annum; at still another,
sixty-four lights cost annually $2,900. It should be borne in
mind that these lights are operated by the eity, and on all dark
nights, rainy or cloudy weather, irrespective of the phases of
the moon. All these plants are owned by the city, and the
facts regarding them were obtained from the city officers. Such
facts irresistibly forced the conclusion, that $4,500 per annum
is a reasonable estimate of the annual expense of running
120 lights.

“The charge, that the efficiency and economy of the conduct
and.maintenance of the plant will be affected injuriously by
political appointments, which will become the objects of parti-
san strife and contention, has little or no weight in this case,
as the company making the proposition insists on the condition
of naming or approving the superintendent in charge of the
works.

“In conclusion we would state that, in every city we visited
which was operating its own plant, we found everybody per-
fectly satisfied. It was the same story everywhere. Violent
opposition and bitter fight at first—adoption of the system and
purchase of a plant by the council—small expense for operating
— great saving to the city — good lights running whenever
wanted—everybody satisfied—would not be without it at any
cost.”

Bay City, now, has twenty-nine lights placed on towers, and
ninety-one on mast arms at street intersections. These light
five square miles until one o’clock o. M. The plant cost, com-
plete, $30,280, has been running a little over one year, and is
operated through a board of commissioners appointed by the
council. The statement of the secretary and treasurer of this
commission shows the average cost per light to be $39.60 per
year. The system is the Indianapolis Jenney, and the wires
are strung overhead.

Mayor Hamilton W. Wright, of Bay City, says:

“% * * Our plant is entirely satisfactory. We are run-
ning 120 lights, at a maximum cost per annum of $39.60 per
light. We had 100 mast arm lights, and five towers 125 feet
high with four lights each. Recently we purchased a high
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tower * * * and transferred nine mast arm lights to it, dis-
continuing the same number of mast arm lights, the total number
remaining the same. We had been renting eighty-seven lights
at $100 each per annum, making a total of 8,700 against $4,752
at present. Allowing interest at five per cent. on investment
of $30,280, which equals $1,514,and two per cent. for wear and
tear, which equals $605.60, we have a total cost of $6,871.60
for running 120 lights, as against $8,700 for renting eighty-
seven lights. We would not abandon our present system on
any consideration. Even those who most bitterly opposed it
are now entirely reconciled and satisfied.”

LEWISTON, MAINE.

Lewiston, Me., owns a 100-arc light plant of the American
system. The lights are placed on street intersections, with
overhead wires, and burn all night and every night.. Further
information is given in the following communication from D.
J. McGirricuppy, Mayor of Lewiston:

«¥ % * The city of Lewiston has an electric lighting

plant, owned and operated by the city. The plant is now in
process of construction, and will be completed, ready to light
the city, in about three weeks.

“We have heretofore lighted our city by electric lights partly,
and partly by naphtha and gas. About four years ago we be-
gan lighting portions of the city by electricity. e let the
contract to a private company, who put in a plant here, and it
cost us from 55 cents to 65 cents per light per night, arc lights
running till 12 o’clock., With our own plant, as per our esti-
mate, it will cost us only 14 cents per night per light, lamps
running all night. 'We shall run our plant by water power,
which the city also owns. Our plant will be 100 arc lights,
and all complete, ready for operation, will cost the city about
$14,500; this includes $1,800 for a water wheel.”

A month later Mayor McGILLICUDDY writes:

“Our electric lighting plant has been in operation now a little
over a month. It gives the very greatest of satisfaction, and
we would not think of such a thing as going back to the old
system, even if they would give us the lights cheaper than we
can get them ourselves. We find it a great advantage to have
control of our own lights, and again we get our lighting done
so much cheaper. Our lights cost us, running all night, less
than 15 cents per light per night, reckoning interest on the
-cost of plant and all expenditures of every kind, including
wear and tear of machinery, and we get far better light and
better results in every way than when our city was lighted by
-a private company.”
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HANNIBAL, MO.
Mayor S. F. Roperick, of Hannibal, Mo., writes:

“Our plant is owned and operated by the city. * * * We
are a city of 15,000 people. Our present number of lights is
98—>52 of these are for lighting the city and 46 are rented for
commercial purposes. Of the city lights, 44 are on eleven
towers and 8 on poles and mast-arms.

*“The total cost of operating last year, every item of expense,
was $6,282.92. Our income from rentals was $4,219.20, leav-
ing a total expense for our city lighting of $2,068.72, for an
all-night light, of unequalled brilliancy, and giving the great-
est satisfaction to the people, as there is not a dark street in the
city, and we claim the best-lighted city in the world.

“These figures and statements are facts, and should prove to
any one the utility and advisability of each city owning and
operating their own lighting plant. Then, if there are any
changes to be made, lights to be added or lights to remove,
there is no additional expense, only of wiring and cost of
lamp. All profits acerue to the people, where they rightly be-
long. You always have the matter under immediate control,
and can so conduct it as to be of the greatest good to the
greatest number.”

The system is the Fort Wayne Jenney.

PARIS, ILL.

J. M. Berr, Mayor of Paris, Ill., gives the following particu-
lars of the subject for his city:

“We could not get an offer to light our city for less than
$8,000 per year, such as we have now. The city owns the
water-works, as well as the electric light plant, and both plants
are built together, and we use the same boilers and building
for both. Consequently it is run cheaper than to have them
separate. Onme engineer and one fireman run both, and one
superintendent runs all; so, you see, that we cut considerable
expense on that score. We have the Fort Wayne Jenney light.
We have 52 lamps, including four towers, run by two 38-lamp
dynamos, with one Bass engine of 70-horse power. We have
ten miles of wire, in a city of 6,000 inhabitants, and have one
of the best-lighted cities that I have seen anywhere, * * *
The expense last year was a little over $2,300. T do not think
that the expenses will exceed $2,000 this year. We had been
paying from $3,500 to $3,800 for lighting the city by gas, and
not one-third as good a light. We think we can run our light
for about $1,800 per year. Our citizens are well pleased with
our light, and it gives entire satisfaction. * * * We figure
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that the saving from what it now costs us, and what we origi-
nally paid, will in seven years pay for itself, interest and all.”

D. D. HustoN, a member of the Paris Council at the time
the plant was purchased, writes:

“QOur city owns a plant consisting of an 80 horse-power en-
gine, boiler, two 30-light dynamos, with 37 drop-lamps hung at
the intersections of streets in the thickly-settled or business
part of the city, and with four towers, 125 feet high, with four
lamps each. Our light has given general satisfaction, and by
use of the towers the alleys and outskirts of the city are as
well lighted as the central part of the city. Our plant is oper-
ated in connection with our water plant, it being owned by
the city, enabling us to operate our plant somewhat cheaper
than were it alone, as our pumps are always in operation, so
our light can be turned on at any moment, not having to wait
to fire a boiler. It also enables the city to operate the light at
a less expense than an individual or company could, not owning
machinery that is always in motion.

“Many reasons pro and con were advanced before our plant

was purchased. First, that it would have a tendency to purify
city politics, as these light companies are generally composed
of sharp, shrewd men. Their stock is distributed where it will
do the most good in making city contracts, sometimes Alder-
men and even Mayors being interested. It was observed, also,
the company took a special interest in city elections. Men
who never seemed to care who was made Legislator, Congress-
man, Governor or President, would shell out their money, go
into the wards and voting precincts and spend their time and
money to elect a man Alderman who never had any credit or
standing in the community he lived in. It was a common
thing for Councilmen to burn free gas, sprinkle his streets and
lawn with free water, or such that the city was paying for.
There was a constant issue of this kind. Politics cut no fig-
ure. The question was: ‘Are you for the light company?
. “Go into any city where light is furnished by contract and
get the sentiment of the tax-payers, and you will find they are
not satisfied, but tolerate it, fearing it might be worse. It is
not always economy we want, nor the expense that tax-payers
complain of; it is paying for something you don’t get. No
board has yet been able to make a contract with a light com-
pany that gave satisfaction to the tax-payers. Most contracts
are based on so many hours lighting, taken from the moon
schedule. Frequently our darkest nights are when the moon
shounld be bright; so, in this event, we can turn our light on, if
for only a fraction of an hour. We have found it to be econo-
my.
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“Our light has been in operation here since Sept. 1st, 1885.
While we have some five times more territory lighted than we -
had before, we find the expense only amounts to about two-
thirds the cost as when done by contract, and it has been done
to the satisfaction of the people, and with a great relief to the
Board of Aldermen. Our people seem to feel an interest; and
should anything go wrong and the light not be up to expecta-
tion, they do not feel that they are paying for something and
getting nothing.”

MADISON, IND,

Mapison, Ind., lights five square miles with 81 Indianapolis
Jenney lights, swung on mast-arms at street intersections. The
lamps burn all night and every night; wires overhead. The
plant is owned and operated by the city.

JorN A. Zuck, City Clerk of Madison, writes:

“The plant, entire and complete, including the power, which
was built here, cost the city about $18,500. Itis owned and
managed by the city at a cost of $4,500 per annum. The
city has been lighted by electric light nearly three years, and
we think we have the finest lighted city in the world. Previous
to the adoption of the light, gas was used, and cost about $8,000
per annum. The electric light will cost for the present year
very little more than half what the gas did, and is so far supe-
rior as a light that there is no comparison.”

J. T. BrasEEAR, Mayor of Madison, writes:

“We have been operating our electric light plant twenty
months. We have the Jenney system of Indianapolis. We
have three dynamos of 30 lights each. We have 82 lamps,
suspended about 30 feet high at the intersection of the streets.
About fourteen miles of wire, divided into three circuits, each
dynamo operating upon its own circuit. Our system for light-
ing the streets with gas and gasoline cost the city $8,000 per
year. The last year, with electric light, cost $4,600, or $55 per
lamp, making a saving to the city of $3,400 per year, and the
light is so much better than the old system—in fact, there is no
comparison. Our citizens are well pleased with the light. The
City Council of Topeka, Kansas, visited our city the first of
this month, and it was their judgment that we had the best-
lighted city they had visited. They were so well pleased when

they returned home, that they contracted for a 120-light plant.
HOREO ok asE
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TOPEKA, KANSAS.

The experience of TopEka in the investigation and purchase
of its plant is thus described by City Clerk GEorGE TAUBER:

“Qur city advertised for bids for the purchase of a 120-arc
light plant. * * * After due examination by a committee
of the Council to investigate the various kinds of systems, and
having received from five to nine different proposals, the Coun-
cil adopted the Jenney light, of Indianapolis, and awarded the
contract to them (complete plant, except building), 120 lights,
for $26,196, with the further guarantee that the cost per light
per month for eight hours shall not exceed $4.50, and for all-
night light, $6.”

The report of the electric light committee appoint'ed by the
Topeka Counecil, upon which the plant was furnished, is as fol-
lows:

“We visited Kansas City, St. Louis, Terre Haute, Indiana-
polis, Columbus and Madison, Ind. We included in ourexam-
ination the systems of the Thomson-Houston, Brush, Fort
Wayne, American, and Jenney of Indianapolis. Each of these
systems, * * * we saw in two or moreof the cities named.
Kach of us made tests, reading and otherwise, of the different
lights. * * * Several of the committee read ordinary news-
paper print at a distance of 280 feet * * *

“At Madison, Indiana, we found the city most beautifully
lighted; that city having for several years paid over $8,000 per
annum for gas and gasoline, and finally turned to electricity.
This, notwithstanding the fact that the city owns one-fifth of
the stock of the local gas company, owns and operates its own
plant, and * * * their own station. The cost of the run-
ning expense of their plant as per statement now in the hands
of our city clerk, for the first year * * * amounted to
$4,500, a little less than 855 per light per year. They have had
very little repairs and its citizens are perfectly satisfied with
the light, * * *

We found that at Bay City, Michigan, the city is operating
and owning its own plant; they have 122 arc lights; the run-
ning expenses for 122 lights was $5,125.26 per year, or $42 for
each light per annum, the plant costing $30,000.

“The city of Aurora, Illinois, owns and operates its own
plant (Thomson-Houston system). They have seventy-two
lights, 2,000 candle power, the running expense being $4,200 per
annum, or about $57.33 per lamp per annum.

“We find that the Schuyler system in use at Wichita as per
statement of our city clerk, for 250 lamps of 2,000 candle
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power, is about $59.40, or $4.95 per lamp per month, * * *

“Your committee find the operating of plants by cities is
meeting with great and increasing favor; in fact, the sum saved
over ordinary rental prices will, it is estimated, in the course
of five or six years, cover the value of the plant and operating
expenses; meanwhile it appears to us there can be no question
that for the best interests of the city of Topeka, we would rec-
ommend that the city own and operate its own plant and light
by electricity, because we are satisfied that from information,
figures and facts gathered, the light can be produced at about
one-third of the best rental price yet offered, * * *

The bids were all based on the city engineer’s specifications,
and were as follows:

Brush Co., with high speed engines......................... $24,925

Brush Co.,.with low speed engines...........ccooveeieenenns 25,140
Guaranteed limit of cost of lighting per annum:

Bortall nightieyerynight et e RS At gl o % oo jore s o 10,080

B3 YiTh o0nlIZ Nt seh el ITe S ARt ot R e S N, S e At e e s 9,640

Indianapolis Jenney Co., high speed, two 12x12 Ball engines. $26,496

BB DR S 2t D CRTE S I, 88 L e T M iy el 27,430
Guaranteed limit of annual cost. .

All night lighting $8.00 per light per night................... 11,520

Moonlight schedule $6.00 for light per night.................. 8,640

Thomson-Houston Co., with high speed...................... $26,950

NTARIER 7T 2008 S ity e I AT 8 e o A I AU P 27,795
Guaranteed limit of cost of running:

PAS ISP R L R AT A S St R R bt Sl L i 7,000

IMoanlightischedule’ v Aai il Saatlinimnl ae b e srowoetd o5 domoleinds 4,800

Western Electric Co., high speed.........coovvviiiiieiana.. $23,210
This company estimates the annual cost exclusive of coal:

AT ghif e et gl e aih. S ofaiat 4 i1t g gt ss Ll s ML 0. o 4,300

X T T Y N e B e R o I I S L A S 3,800

Schuyler Co., with high speed.......... ety e e O N 1 S P $24,663

A TS e N A T R e e S -r S 25,091
Cost of running:

AN DTSRI S ¢, S T e SRS T T L TR TS, X 7,700

Moonlightfschetdule: . xr ) s el J sl I, 5,500

CHAMPAIGN, ILL.
'H. L. NicnorET, City Clerk of Champaign, Ill., writes:

“This city does not own the electric plant in use here, but
has the option of purchasing within six months from the time
the plant was in successful operation, if satisfactory. 'The
plant (Western Electric) has not been in operation quite a
month, and, so far, gives good satisfaction. We have at pres-
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ent forty 2,000 candle power are lights, the rate for same being
$80 per light per annum. Thelamps are hung upon mast-arms,
The price of plant, should the city purchase, is $4,700.50, with
reduction from same of rental paid up to purchase of same.
Should ecity purchase, the company agree to furnish the power,
and run it for the sum of $1,800 per annum, which is $45 per
year for each light.”

Mayor L. 8. Wircox, of Champaign, writes:

“Qur city is lighted by 40 arc lights of the Western Electric
Company’s, Chicago, system. Lights are suspended by mast-
arms at intersection of streets. The cost to the city of the 40
lights, 45 light dynamo and 11 miles circuit, was about $6,000.
The city hire the lights operated until about 12 o’clock at
night every dark night for a total expense of $1,800 per year.
Counting interest on the $6,000 at 6 per cent, the total cost to
the city for their lighting is $2,160. The cost of these lights
if rented from the company would be at least $3,200 per year.”

HUNTINGTON, IND.

Concerning the plant owned by Huntington, Ind., S. F. Day,
Mayor, writes:

“Qur city bought their electric light plant about two years
ago from the Fort Wayne Jenney Co. We made no mistake
when we decided to own and control the business. We use 50
lights; sixteen are on towers, and 34 swing on cross streets,
for which we would have to pay a company from $135 to $150
per light. Our entire expense for running, per year, does not
exceed $50 per light, or $2,500 yer year. Our report last year
showed $2,134 for eleven months. So you can see a good sav-
ing. Besides we have our city lighted any time we choose
without extra expense. We claim to have the best and cheap-
est lighted city in the world—at least, I have never heard it
disputed. We were the first in this State to buy outright.
Many since haveimitated us. * * * A clearsaving of from
$85 to $100 on each light, and being independent of a company
is a good thing to have in a family.”

DECATUR, ILL.
M. F. Ka~xax, Mayor of Decatur, Ill., writes:

“We have an electric light plant, which is not now, but will,
I presume, become the property of the city in the near future.
Our plant is being operated in connection with our water
works plant, which makes it much cheaper than if it was an
independent affair, we having ample boiler capacity for both.
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There is this advantage in a city owning its own plant—they
can have light whenever they feel the necessity, as for example
in cloudy weather, which may occur in the light of the moon,
which might not be provided for in schedule hours of contract
or rental system. I believe that our 50 lights can be operated at
an annual expense of less than $2,500, as it is now being run.”

AURORA, ILL.
. Mayor Groree F. MErEDITH, of Aurora, Ill., writes:

“Qur city owns and operates its own system of electric light
for street purposes. We employ the Thomson-Houston system
and our plant consists of seventy-five 2,000-candle power lamps,
two dynamos of 50 lamp power each, an Armington & Sims high
speed engine of 80 horse-power, a boiler, and other appliances
to make the plant complete. The electrical apparatus and
power for operating the same are located in the pumping sta-
tion of our water works, the night engineer of which attends
to both the pumping and electrical apparatus.

“The actual cost of operating our electric light plant as above
for the year ending Dec. 1, 1887, was $4,200. When I tell you
that for three years previous to the time when our city com-
menced to operate its own system of electric light for street
purposes, it had paid the local Brush electric light company
$8,500 per year for operating 26 lamps of 2,000 candle power
each, no better argument can be made in favor of any city
owning and operating its own system of electric light for
street purposes.”

MARTINSVILLE, IND.

R. H. TArLETON, mayor of Martinsville, Ind., is the single
exception to the general run of the foregoing sentiments. He
writes as follows:

“You ask in regard to the advantages of a city owning an
electric light plant, rather than being owned by a company. I
do not see much advantage in a city owning it. I would pre-
fer a company furnishing us the light at reasonable rates and
making its own contracts with the citizens. The lines often get
out of fix; the dynamo very frequently needs repairs—it is
pretty expensive, all things considered. I cannot recommend
a city to purchase when they can get a company to take hold
of it. The light is fine, and we receive about $1,000 per year
for lights furnished business houses, which cuts down our ex-
penses, but still I would prefer that the plant be owned by a
company which would take off a great deal of trouble to the
city, Our plant cost a little over $5,000.
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MICHIGAN CITY, IND.

Micuicax Crry, Ind, owns a 50 light plant of the Indiana-
polis Jenney system. The lamps are suspended in the center
of streets and burn until 1 o’clock a. M. H. A. ScuwAGERr,
City Clerk, writes:

“It is somewhat difficult to give the exact cost of operating
our plant, as we use steam from the water works’ boiler, and can
only estimate the amount of extra fuel used. Our light was
bitterly opposed at first, and a great deal of criticism from par-
ties interested in gas and other lights was heard, but everybody
is for the lights now. The plant cost $8,500, and the cost of
maintenance runs from $2,000 to $2,500, which equals $40 to
$50 perlamp per year.”

PORTSMOUTH, OHIO.

PorrsyouTn, O., owns a Thomson-Houston plant which cost
$18,000. There are 93 lamps of 1,200 candle power each in
use, each lamp costing $38 per year. The lights burn when-
ever necessary early and late, as occasion requires.

PAINESVILLE, OHIO,

For two years past the Western Electric Co. of Chicago has
been operating a plant for lighting the streets of PAINESVILLE,
0., at a cost to the village of $72 per light per year. Mayor
S. K. Gray writes that the “light has proved very satisfactory
and we now wish to extend the system, and it is believed that
we can add 20 more lights and thoroughly light our village,
and by buying the plant save a considerable part of what we
now pay. Our Light Committee have the subject of purchase
under consideration.”

YPSILANTI, MICII.

Mayor CLARK CorRNWELL, of YpstLanTi, Mich., writes as fol-
lows concerning the plant in operation there:

“Our city put in and are running an electric light plant of
61 arc lights. The electric plant and power cost about $12,-
000. It costs $166 per month for running expenses. It is
estimated that $2,500 per year will cover the whole running ex-
penses of repairs, etc. We are about adding 17 more lamps, and
may make it 30 during the present year, which will reduce the
cost per light for running expenses.
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“We have five towers, which certainly give better results
than the same number of lamps (20) on poles, and mast-arms
hanging the lamps at intersection of streets. I am satisfied the
city can operate an electric light plant for less money than pri-
vate parties will furnish light. We run lights 20 nights and
all cloudy nights till 12:30 a. ».”

GRAND LEDGE, MICH.
PresipENT J. D. SuMmMmERrs, of Grand Ledge, Mich., writes:

“Our citizens called a meeting and petitioned the village
council .to investigate the subject of light. We did so.
We saw the Brush, Thomson-Houston and the Jenney. I will
give you my reasons why I think it advisable for cities to own
and maintain their plant. In the first place, if it will pay a
company a profit, it will pay a city a profit. Before our village
bought the plant, we offered to let a five year’s contract to any
individual to light the streets for $1,000 per year. We could
find no one who would take it for less than ten years, which
we refused. We then bought the plant which cost us about
$4,500, without the power, a 30-light dynamo and all the
other apparatus. We have fifteen lights on the streets, and
fifteen commercial lights. We pay $1,000 per year for run-
ning and maintaining the plant. We get a revenue of $900 per
year for the commercial lights; so, when our plant is paid for,
it only costs us about $100 per year to light our streets. We
think it is the finest light made, the nearest like sunlight, the
steadiest, and for out-door and stores, can’t be beaten. It is
the Jenney.”

PHILADELPHIA.

In the annual report of the Electrical Bureau of Philadelphia
for 1886, Chief WALKER said:

“In the last annual report from this department, a suggestion
was offered as to the advisability of extending the electric light
service to all parts of the city, in connection with which T
would add that the lighting of our public thoroughfares by
electricity has reached a point at which, I think, would justify
the city in establishing its own plant for that purpose; the city
owning the gas and water works would have the power neces-
sary for the service, and would be at little additional expense
for that necessary agent; the outlay for conductors, lamps,
dynamos, and other machinery would be the greatest expense.
TIts first cost would, in a measure, be returned to the city by
saving the amount, charged by private companies in excess of
the actual cost of production, and also by the increased facili-
ies offered for public lighting.”
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CHICAGO.

Cuicaco has purchased and is now operating a plant of 100
lights, with which it lights the Chicago river, wharves, bridges
and slips. It was first proposed to hire the lighting done, and
bids were asked. The lowest was 865 per light per year—this
by the Western Electric Co. This was not satisfactory to
Supt. John P. Barrett, of the Electrial Department, and the
city purchased the plant and is now operating it at a cost of
less than $50 per year for each light. The city now has under
consideration a proposition to purchase a plant to light a por-
tion of the business districts, and Supt. Barrett’s estimate for
the same is found in a report which he recently made to the
council. The estimate is as follows:

‘«* % % T have quite thoroughly investigated the various systems
submitted, relative to their fitness for the purpose, and have classified
them under three geuneral heads. Two of these are of the incandescent,
and one of the arc variety of electric light, and are known as—

“l. The Central Station Incandescent System.

‘2. The Municipal Incandescent System.

3. The Arc Light System.

“In the Central Station Incandescent System the distribution is made
from a central plant, in the most economical manner, by what is known
as the three-wire system. By this method a large saving is made in the
amount of copper wire used, and a more even distribution of current for
either light, heat or power than by other methods. In order to thor-
oughly cover the needs contemplated in the order referred to, it will be
necessary that the capacity of the plant should equal an average constant
demand of 75,000 sixteen candle-power lamps in use, with connections,
with at least the equivalent of 175,000 such lights. This form of wirin
and system of distribution, when once installed, will thoroughly an
completely adapt itself to these requirements. The system is an ex-
tremely flexible one, allowing expansion and contraction at any and all
times, and connections may be made or discontinued on demand. Means
are provided by which an accurate system of accounting between the
corporation and consumer isg as simple as with gas or water plants. The
pressure, or as it is known in electricity, the potential of the incandes-
cent system, is extremely low, but constant, and therefore the liability to
create trouble is very small. The light is agreeable and steady, and far
more healthful than that obtained from any form of illumination where
the oxygen of the air is consumed. While possessing all the above ad-
vantages, the creation of such a plant, requiring as it would the tearing
up of the principal and recently paved streets of the city, would render
its cost a heavy burden.

“The following estimate is based upon a capacity of 75,000 lamps,
averaging 840,000 lamp hours per day:

CENTRAL STATION INCANDESCENT.

Underground work, trenching, repairing, etc..... o R R L .$1,000,000
Boilers, engines, steam-fitting, belting, shafting, etc...... eeas. 400,000
Electrical appliances and machinery...........cocevveveuannn. 550,000

$1,950,000
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‘“‘Real estate, building, etc., for plant should be added to the above
estimate, unless property already possessed by the city could be made
available—perhaps at the water-works. '

ESTIMATED DAILY EXPENSE OF MAINTENANCE.

Cloal, 2210/ tonS @t 50X oK L A e s . L L $ 525 00
Breakage, 1,050 lamps at 85 cents......... EBL L Gt Bk AN P - 892 00
Water, 10 cents per 1,000 gallons.......ovveevine cnvenneennss 35 00
O andiwaste il . T M. SR Lt SR R L 25 00
Bemayal 0l ashBgtc. i areidgion i o otk D TS SR, oL 15 00
Meter department. 4.2 oo Lo il wldeleh s o gar oty IRLTS G5 50 00
Other:official iexpenses it v, 0Ly JTsL A, JUNE PUiTadngt Sl ) 40 00
Tweunty firemen, $2.00........ [ ARIGTE. A N B hyels Kzt ogd B0 380 A 40 00
Twenty engineers, $2.50............... A8y &k Lian AT | PN 50 00
Twelve dynamo and regulator men, $1.50..........ccccuvvven.. 18 00
Depreciation, repairs to dynamos and electrical apparatus...... 40 00
Depreciation underground plant........ooivveeeecioniasecanns 50 00
PepreciatiORERTe RN LR S, £l 1V SRR R 0 St 70 00
Incidentals not named above......o.oeunvenannnn. SRS T e 20 00

Total estimated daily expenses........ «..vvievinennnns $1,870 50

““Total estimated expenses, $1,870.50, or about the equivalent of gas
at 50 cents per 1,000 feet.

‘““THE MUNICIPAL SYSTEM.

“This, like the former, is an incandescent system, but peculiarly
adapted for out-of-door purposes. Some of its advantages are that it
cannot be blown out, and is perfectly steady in the most violent wind.
The cost of cleaning is a minimum, and it is readily lighted or turned off
from the station in an instant. The lights contemplated in the following
estimates are of thirty-candle power, but if desired they may be lamps
of various candle powers upon the same line. The electrical pressure in
the municipal system is much higher than thatin the central station incao-
descent system. but is below that in the ordinary arc light systems. It is
not a proper system to introduce into dwellings or other places where
possible contact would be made by accident. In underground conduits
or pipes, however, and handled only by experts trained in its use, it is
perfectly safe and readily controlled. The current, which in the arc sys-
tem is concentrated at the lamps, is in this system capable of division
into smaller lights, and these may be more frequently placed, thus having
the advantage of more perfect distribution and more uniform illumina-
tion. There is abundant room for a station of this character in the
quarters now occupied by the city river plant, should this system meet
the approval of your honorable body, and an expense of say $8,000,
would suffice for the necessary changes and construction. The estimate
is based on an average lighting of seven and one-half hours per day.

THE MUNICIPAL INCANDESCENT SYSTEM.

Dynamos, electrical apparatus.. ...covvveereeinrrenaensnns $ 19,800 00
Eigines; "DOMers,fetC. 5 s . T8 WM M U A S 26,400 00
Underground conductors, delivered in Chicago.. ........... 16,500 00
GleRspORt EXlensiongin #1030 A ile MRl R SRR 19,800 00
Superintending and sundry expenses..........c..iviiienn. 8,500 00
Conduit, including trenching and repaving.................. 442,698 00

$533,693 00
Buildings for station as above..........cviiiiiiiiiiiiinen. 8,000 00

$541,698 00
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Cost of maintenance per year, $46,720.

‘“THE ARC LIGHT SYSTEM.

*“This is the most simple of the systems, and is identical with that used
by the city on the river, viaducts and bridges at Rush, Lake and Twelfth
streets. The estimate is based upon the number of street crossmgs and
middle of blocks within the district named. Of these there are in the
northern division, 222; western division, 254; southern division, 231; a
total of 707 crossings and middle of blocks, at which it is proposed to
place a lamp of 2,000 estimated candle-power, with a capacity for all-
night illumination, known as double lamps. Allowance is made for a
limited excess above that number, the estimate being based upon 750-
lamp capacity.

ESTIMATED COST.

Dynamos complete, with 750 double carbon lamps.......... $ 55,350 00
3,000 horse-power engines, boilers, pumps, heaters, etc., com-

PlEte.., o5 < stmiels, s Nnatotetor o SRTEINEANE Pabret iaches + e e Wb kD 30,000 00

750 posts, 16.feet,5ereoted: .o\ ... . i s dei He o oo riie oot e e 11,250 00
75 miles underground cable, with iron pipe, at $1, 500 per

BN s « o spiern R o o BN ek R 5. s SR Bl 112,000 00

75 miles trenching and repaving, and laying cable as above... 218,630 00

Rebuilding present station. <. ...: . iacoditsnei ciuis diohon ik 8,000 00

$435,230 00

The present gas-lighting schedule includes about 2,200 hours’ lighting
per annum, or an average of something over six hours per day. Assuming
this as a basis of calculation, the following estimate of yearly mainte-
nance is given:

Coal, 4,000 tons.- at $3:00:, .27 T8 S Ao I e dh e et b
Carbons. : . i s s lernmsiiht s i (8 S AR b b et
Oil, waste and incidentals.. .. ...coovveeeenieenineeacnccann
Chief engineer and electrician

Three assistants............c......

Four firemen. . . 2.l st o Lo, shaa meB i, axsael NS
Ten trimmers and linemen. .......ovieiiiineeeenrenenennns
Repairs. .. ... ... de skl ety Riane Ltasiidh Lo Clan B b it 4

$35,900 00

*‘Assuming that there are 3,273 public and private street Jamps within
the territory named, and that each of these sheds sixteen candle- power
light, we have a total of 52 ,368 candle-power.

“With the incandescent system 3,273 lamps of thirty-candle power
each would give 98,190 candle-power.

“Seven hundred and fifty arc lamps would shed, at 2,000 candle-power,
a total light equivalent to that from 1,500,000 candles. Allowing for any
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possible candle-power claimed, there would be still a large balance in
favor of electric lighting. .

‘It would seem from this that the illumination as between the incan-
descent and the arc is in favor of the arc, but the distribution is more
uniform from the incandescent than from the arc.

‘“The street incandescent system contemplates the use of a low-pres-
sure current, and a lamp of nearly double the candle-power of the ordi-
nary sixteen candle-power lamp. These are to be placed on the present
gas street-lamps, with extensions as shown in diagram as herewith pre-
sented. The arc lamp, on long circuits, because of its high tension char-
acter, is difficult of insulation restraint. The lamps require daily attend-
ance, replacing carbons and maintaining the lamp machinery in order,
without which these refuse to burn. The incandescent, on the other
hand, is a light which requires a less pressure or potential of current
than most of the arc lights, and insulation is comparatively easier on that
account. There is no machinery to become clogged, no falling dust or
sparks; only when a filament is worn out by use, or a globe is broken, is
there need of a trimmer. The light is less powerful than that from the
arc, but it is steady, soft and agreeable, and being enclosed from the
weather, is not as liable to become grounded. i

‘A very material fact in this connection is the difference in the dis-
tribution of the light, which to me argues strongly in favor of the incan-
descent form of light for residence streets, where trees and foliage shade
the light. With this system the same amount of light may be made to
uniformly cover a large space, with a multiplicity of burners scattered
over that space. The estimates above are based on such distribution at
the lamp-posts now used for gas, thus giving nearly twice the candle-
power at each of such posts. For points where powerful concentration
of the light is required, as at the bridges, along the river, viaducts and
parks, the 2,000 candle-power arc light is far preferable; but where the
light can be divided so as to cover a greater extent of territory, and less
illumination is required at some one point, the street incandescent system
seems to me to be the more advantageous. The arc light should be used
in the business portion of the city, and the incandescent in that portion
of the city where foliage, shrubbery, etc., is located, and where more
equal distribution of the light is required. * * *»

EASTON, PA.

Mayor Charles F. Chidsey, of Easton, Pa., writes as follows
about the plant which his city owns:

“Our electric light is the Western. It has given us great
satisfaction. It has run since August 2, 1886. We have a
building for the plant, 40x80; two Ide engines of sixty horse
power each; two boilers of seventy horse power each; three
dynamos of twenty-five light power each; sixty-six arc lamps,
suspended over intersection of streets, and twelve miles of wire.
We have a paid superintendent, engineer, fireman and two
line-men. Our plant costs the city to run it about $7,000 per
year, or $105 per lamp per year. Our people vote it a success
in every particular.”

LYONS, IOWA.

Mayor J. C. Hopkins, of Lyons, Iowa, writes:
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“Qur system is a small one of the Ft. Wayne Jenney patent,
put in and operated by the city. I have spent considerable
time and have traveled a great deal with a view of investigat-
ing electrie systems. I have seen almost all in operation prac-
tically, and I have had over a year’s experience with the Jenney.
I would not change for anything I have seen.

“T am equally firm in my opinion that every city should own
and operate its own plant. Ours is costing us to-day an average
of $30 per lamp per year. We have nearly as many lamps in
the hands of private parties as we have street lamps, for which
we charge $6.75 each per month, and, of course, that is deducted
from the operating expenses in my estimate of net cost. Should
we enlarge our plant, we could make it self-sustaining, but at
present we are unable to furnish private lamps asked for. There
are parties here to-day who stand ready with twenty-four hours’
notice to take the plant off our hands at its full cost, provid-
ing a reasonable contract be made for lighting the city. How-
ever, should we enlarge our plant, I am satisfied it will soon
be self-sustaining, and I think any city can accomplish the same
result, providing exclusive privileges have not been voted to
private corporations.”

FAIRFIELD, IOWA.
T. F. Higby, city clerk, writes:

“ Our light is run in connection with out water-works, using
the same boiler for steam and the same engine. Both are owned
and run by the city, under direction of a committee of the
council. The system is the Brush, and there are but seven
lights placed on a central tower. The lights burn until mid-
night. The estimated cost is $1,200.”

LITTLE ROCK, ARK.

On and after July 1. 1888, Little Rock, Ark., will be lighted
by a plant owned and operated by the city. There will be 90
Fort Wayne Jenney arc lights, 74 of them on mast arms at
street intersections, and 16 on four towers. It is intended that
four square miles will be lighted all night. The plant cost
$217,000.

SHERMAN, TEXAS.

Sherman, Texas, has just purchased a plant of fifteen Van
Depoele lights. The lights are placed on poles, and burn all
night. The estimated cost is $30 per light per year. Gas is
also used at present.
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NORTHAMPTON, MASS,

A committee of the Northampton council, to whom the mat-
ter was referred in 1886, reported that the city could establish
and maintain an electric light plant, furnishing arc lights of
2,000 candle power, running every night from sundown to mid-
night at a cost of $50 per year per light, on a liberal estimate,
and the city clerk says that had the Council adopted the report
the saving to date would have paid one-third the cost of the
plant. .

DETROIT.

.

In November, 1888, the board of aldermen of Detroit ap-
pointed a committee to investigate the practicability of the
city purchasing and operating a plant. An exhaustive report
has been prepared, a great deal of the information of which is
contained in this book.

In summarizing the figures obtained from cities which are
doing their own lighting, the report says:

“Bay Ciry, Mich., runs its lights on the moonlight
schedule until one o’clock A M., at a cost of $39.60 per light
per year. The cost under a contract for the same service was
$100.

Lewiston, Me., with water power, runs all night and every
night for $54.75 per light per year. The cost under the con-
tract system was $200.75 and $237.25.

Hax~tBAL, Mo., running all night and every night, costs
$64.11 per light per year.

Paris, Ill., could not get a contract for light for less than
$3,000 per year. Gas the last year used cost $3,800. The cost
of maintaining “its plant, in connection with the water works,
ranges from $1,800 to $2,000.

Mapison, Ind., paid $8,000 per annum for gas. It now
maintains its electric lighting plant for $4,600.

The guarantee for the new plant Torera, Kas., has pur-
chased 1s, that the cost of maintaining an all-night light shall
not exceed $96.00 and for a moonlight light §72. The Brush
Company offered a guarantee that the all-night light should
not exceed $84, and moonlight light $80.33.

The Western Electric Company agree to run the plant at
Cnawmpaien, IIL, if the city purchases, for $45.00 per light per
annum,

The cost to HunTiNgTON, Ind., does not exceed $50.00 per
light per year.

AURORA, 11, paid the Brush Company $8,500 for twenty-six
lights. Now it maintains seventy-five lights for $4,200.






How fo Buy a Plant.,

HE electric light is unquestionably the most eco-
nomical and effective means of illumination yet pro-
duced. Its superiority over gas and oil has met
with full and public recognition. It secures free-
dom from impure and overheated air, from noxious
and unhealthy vapors; it affords safety from fire when properly
inaugurated, and yields a steady, brilliant light, which shows
everything in its true color.

All cities and towns in the United States of any size will,
sooner or later, be illuminated by electric lights. Itis only a
question of time, and of a very short time. This being the
case, it is important that those intending to introduce this
method of illumination should be posted, both as to the charac-
ter of the light and the commercial value of the various sys-
tems. There are nearly a score of systems of electric lighting,
good, bad and indifferent, which are being operated with more
or less success, and itis of the first importance that the intend-
ing purchasers should examine them thoroughly, and become
familiar with their workings before deciding upon which sys-
tem they will adopt. A good way to lay the foundation for an
investigation is to subscribe for and read one or more of the
several electrical publications, all of which are filled with the
knowledge which the searcher seeks.

There are several points in regard to electric lighting in gene-
ral which it is well to remember. There are two general types.
of arc lamps; those working with a clutch, and those working
with gear. The two schools have their advocates. Again,
there are offered in the market lamps of different degrees of
candle power. Some are 1,200 candle power, and some are
2,000 candle power, nominal. None of these lamps run at
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any such power. The average 2,000 candle power lamp gives
about 800 or 900 candle power, and the half-arcs, or 1,200
candle power lamps, give about 500 or 600 candle power.
Again, great stress will be laid upon the economy of power,
some systems -claiming to give a lamp for as low as each half
horse power expended. The fact remains, however, that
to give what is generally termed a 2,000 candle power
lamp, at least nine-tenths of a horse power isrequired. Where
the claim is made to furnish a lamp for little or no horse power,
it should be understood that it is for a half-arc of nominal
1,200 candle power, or the parties are misrepresenting. It is
not possible, by any reliable system of lighting, to give a con-
tinuous and satisfactory 2,000 candle power light by the expen-
diture of much less, if any less, than a full horse power of
energy. On long cireuits it will require more than a horse
power per lamp, as a certain per cent. of current is lost within
certain distances, as, for instance, a station which puts 1,000
lamps upon the streets, would be employing fully 1,200 horse
power of energy.

Every company will lay stress upon its automatic regulation,
and some will claig that they are the sole owners of the only
method by which it can be accomplished. The truth of it is
that there are several good systems by which it can be accom-
plished, and which are not owned by any one company.

The elements entering into a successful system of electric
lighting differ in no respect from those of any other branch of
business, and are briefly:

1. Economy in first cost.

2. Economy in operation.

3. Simplicity of construction.

4. Durability.

As to the first requirement, the time has come when electric
light apparatus is placed upon the market at a cost no greater
than that required for any other piece of machinery requiring
equal skill and value to material of manufacture.

Economy in operation is attained when the maximum of light
is produced with the minimum expenditure of power.

The advantage of simplicity of construction is that it gaur-
antees freedom from annoying interruptions.

The question of durability is a difficult one to solve, and one
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upon which nothing but the experience of others should have
weight. The first consideration of course is that the apparatus:
should have proper care, such asis given to any other piece
of good machinery. If the station is not in good hands, donot
charge everything to the system. The problem before electri-
cal engineers has been not simply to produce a good light, but
also to produce an economical light, and these meritorious ef-
forts should not be frustated by careless or ignorant handling
of the apparatus.

As is now generally known, electric light is produced simply
by expenditure of power; consequently, that system which will
produce the largest quantity of light from a given amount of
power, must be the most economical and prove the greatest
success commercially. So it is that the first cost alone does
not determine the economy of a system; the most economical
system is one whose running expenses for power and attend-
ance and depreciation are least.

Without regard to description, whether steam, water, gas or
other power supplied, there should be at least one-fourth more
than the station ordinarily uses. This will prove most econom-
ical and insure good results. Never should an¥ attempt be made
to run electric lights where there is lack of power; it is simply
waste of time, useless expense, and causes general dissatisfac-
tion.

In selecting engines for electric lighting, none but the very
best should be adopted. The price may be somewhat higher
than the common engines, but ample reward will be given by
the superior results obtained. Since electric lighting has come
in vogue, steam engineers have turned their attention to the
want, and very fine engines have been brought in the market.
There are two schools in this field, the advocates of high speed
and of low pressure assuming that each is pre-eminently the
best. Another and important item is, that steam should be kept
as near as practicable at even pressure. In cases where the power
is taken from a main shaft of a shop, it should be steady, since
variation of speed will produce variation of current, and all
will reflect in the light.

When the speed of a dynamo has been determined, it should
be kept there as nearly as possible. It is in all cases advisable
to use independent power to drive electric-light machinery.
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The speed will be regunlar, and the light can be run while the
machinery is at rest. Let it be remembered that the current
in a dynamo corresponds exactly with the power which drives
it. 'When the power is steady the current will be steady, and
perfect success is secured. .

To install a plant properly, so that all the lights burn ‘with
equal brilliancy and so that the loss of energy in the cireuit or
“line-wires ” is reduced to the lowest practical limit, is a pro-
blem requiring, in addition to a thorough theoretical knowledge
of the subjeet, a large and varied practical experience in the
erection of plants. This is a most important matter to the
purchaser, as, where there is competition, advantage might be
taken of the general ignorance of the subject to cheapen the
cost of construction by loose work or inferior material, which
will soon make the expense of operating the plant greater than
it should be. The purchaser should make as thorough an in-
vestigation as is possible before deciding on a system, and
should bear in mind the fact that a good dynamo, a good lamp
and a good steam plant, though all are necessary, by no means
insure the satisfactory operation of a plant. The certainty of
having it properly installed should receive as much considera-
tion.

‘When the subject has been fully canvassed, complete speci-
fications of just what is wanted should be made out and sent
to all reputable electric-light companies, asking for bids on the
same. 'There is a wide difference of opinion as to what con-
stitute proper specifications. Electric engineers differ as
widely as do those not so conversant with the technical side of
the question. In all cases the purchasers should prepare or
cause to be prepared their own specifications, and not leave the
task to any particular companies.

For the information of contemplating pmchasers some sam-
ple specifications are appended. They are divided into steam
and electrical divisions, and these in turn are divided into the
two systems, from which selections must be made. The plant
under consideration is for 1,000 arc lights of nominal 2,000
candle power, or 4,000 incandescent lights of nominal 50 can-
dle power, on the streets. Multiples of this can be made to suit
the size of plant required.
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+ (Illustratioa.)
HIGH SPEED STEAM PLANT.

Excises. —Twelve engines of 125 horse power each. engines to be of
high speed, automatic cut-off, with hammered wrought iron or cast steel
shafts. Each engine to be prov1ded with throttle valve, two band wheels
turned true and balanced, oiling devices of the most appzoved type, con-
sisting of side feed lubru,atm sight feed oil cups with stands, needle
wvalves and wipers, full set of Wrenchcs, foundation rods, anchor plates,
etc., to cover complete engine ready to receive steam and exhaust pipes.
Each engine to have a heavy cast iron self containing sub bise or coping
stone. Said engines must develop the given horse power under an initial
pressure of eighty pounds to the square inch.

BorLers. —Twelve tubular boilers, each seventy-two inches in diameter,
-containing sixty-four four-inch tubes, sixteen feet long, with shell exten-
sion of not less than twelve inches. Each boiler to be provided with two
man holes, one located on top of shell at rear end, the other in front of
‘heads below the tubes, said man holes to be not less than ten inches by
sixteen inches. The material for shell to be best quality homogeneous
flange steel, sixty thousand tensile strength per square inch of section,
and not less than three eighths of an inch in thickness. Material for heads
to be of same material and of same tensile strength, and of not less than
nine sixteenths of an inch in thickness.

NozzrLes.—Each boiler to be provided with two nozzles riveted to
shell, and of proper size for steam pipe and safety valve connections, and
«of not less than six inches in diameter.

Bracine.—Heads to be thoroughly stayed to shells, by long overlap-
ping braces. Each stay-rod to be made of best Swedes iron of not less
thau one inch in diameter, and attached with solid crowfoot and strap
head properly riveted to heads and shell plates.

SeAMs.—Seams to be tight fitting, and rivet holes punchked te line true
-one with the other, and no drifting allowed to force holes in line. Holes
out of truth to be reamed with sharp edged cutting tool and rivet fitted
to hole and driven straight and true. All joints to be planed or chipped
and caulked. All longitudinal seams to be double riveted.

TesTING.—Each boiler to be tested to one hundred and fifty pounds
per square inch hydrostatic pressure.

BoiLEr FixTures.—Each boiler to be furnished with a full line of fix-
tures complete, including full fire fronts, liners, grates and bearing bars,
return draft arch, ash doors and irames, wall binding rods and back
stays, cast iron wall brackets for supporting boiler, with wall plates and
expansion rollers, all necessary gauges, steam and water stop vaives, blow
off check and safety valves, and firing tools. Eack boiler to be set in
separate arch and to be entirely independent of others.

Pumps.—Two duplex steam lift and force pumps each capable of sup-
plying twelve boilers of a capacity of one hundred and fifty horse power
-each.

IngECcTORS.—TWo injectors as auxilliaries to steam pumps for feeding
boilers, each capable of delivering 7,500 gallons of water per hour at a
steam pressure of eighty pounds.

HEATERS.—Two brass tube feed water heaters, each capable of supply-
ing a boiler capacity of eight hundred horse power.

FurnAces.—Twelve furnaces (state whether with or without automatic
feeders and stokers), placed under boilers in batteries of six each con-
necting with a brick chimney eight and one-half feet inside diameter and
not less than one hundred and forty feet high. Said furnacesto be erected
by the bidder, with the chimney.

IRATES —Grates to b2either rocking or stationary (state which)and not -
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to have less than fifty per cent. air space, with openings of not more than
one-half inch.

SteEAM PiriNe.—From boilers to engines one main line of steam pipe,
with straight-way stop valve, pipe to be of sufficient diameter to supply
twelve engines each of 125 horse power, with branch pipes of sufficient
diameter for each engine in each of which there is to be straight-way
stop valves, In leading pipes from boilers to main line there is to be
straight-way stop valve placed near connection of said pipes with boilers.

ExmavusT PipEs,—The exhaust pipes of each engine to be run to a
main exhaust pipe leading to heaters and this main pipe to be of sufficient
diameter to allow of free exhaust from eight hundred horse power.
Straight-way valves shall be placed in each branch exhaust pipe leading
to the main. From each heater there is to be an exhaust pipe leading to
top of building of not less than sixteen inches diameter.

WaTER PipEs.—Steam and water pipes between main steam lines and
pump and injectors, and all water lines between water works connection
to conform to tabulated sizes required for pump as heretofore specified.

ProrecTION.—All steam exhaust and water pipes to be thoroughly pro-,
tected with sectional pipe covering.

Dury.—The bidder to estimate on preparing all foundations and
masonry and to deliver, erect and connect all engines, boilers, heaters,
pumps, etc., and turn the steam plant complete over to the purchaser
ready for duty.

ESTIMATES to be in detail, stating name and kind of each article and
price, and guarantee amount of fuel per horse power delivered.

CORLISS STEAM PLANT.

ExGINEs.—Three compound condensing Corliss engines, each capable
of developing six hundred horse power, with a boiler pressure of ninety
pounds. The material and workmanship to be first-class in every respect.
Bidder to state diameter and stroke of cylinders, diameter and length of
engine shafts, diameter and length of main bearings, diameter, face and
weight of fly wheels. Each engine to be provided with a full set of
graduating oilers, sight feed cylinder oiler and set of hand oilers with
tray. The oilers to be so arranged that they may be refilled while the en-
gine is in operation. 1%

A1r PuymPs AND CoNDENsSERs.—Three air pumps and condensers of
the spray or jet type, each to be connected to one of the above engines
and to be of proper capacity for the engine. Bidder to state diameter
and stroke of air pump, diameter of suction and overflow pipes, and state
whether the air pump is driven by belt, connecting rod or independent
steam cylinder.

BoiLers.—The boilers (state kind) to be of sufficient capacity to fur-
nish the steam required to run the above enzines up to 1,800 horse power,
cach Dboiler to be as follows: Sixty inches diameter, sixteen feet long, con-
taining forty-four tubes, four inches in diameter; shell of boiler cleven
thirty-seconds of an inch thick; heads one-half inch thick; dome thirty
inches.in diameter by forty-four inches high, double riveted to shell;
shell of dome five-sixteenths inches thick: head of dome seven-sixteenths
inches thick;all to be homogeneous steel, 60,000 pounds tensile strength.
Longitudinal seams of boiler and dome to be double riveted. Two cast
iron brackets, riveted to each side of boiler. Boiler to have one manhole
on top of shell and one manhole in front head under the tubes. One
full front with anchor bolts, five feet grate bars, bearing bars, liners, ash
door and frame, back plate for arch, binder bars and rods. One set of
boiler fixtures, including three inch pop safety valve, two inch blow off
cock, one and one-half inch feed valve, one and one-half inch check
valve, steam gauge, glass water gauge and gauge cocks. Suitable breech-
ing of No. 12 iron to connect all the boilers to brick stack.
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STeEAM Pumps.—Two steam pumps, each large enough to feed the
boilers required to run two of the above engines.

Preina.—All necessary pipes and valves inside of boiler and engine
house to connect above engines, condensers, boilers and pumps. The
steam pipe from all the boilers to be connected to one header. From this
header one supply pipe to run to each engine. The exhaust pipes to be
so arranged that the engines can be used non-condnsing when necessary.

SHAFTING, ETC.—(State whether one or two) line shaft of suitable
diameter and length to [drive forty dynamos, each of thirty arc
light capacity. A suitable number of ball and socket pillow block bear-
ings to support above shaft. Three main driving pulleys, one to be
driven by each engine, these to be arranged with hollow sleeves and jaw
clutches. Forty friction clutch pulleys, each of proper size to drive one
dynamo, each clutch to be provided with a lever for throwing clutch in
and out.

BEeLTING.—(State whether one or two) belt from each engine fly wheel
to the corresponding driving wheel on-line shaft to be best short lap,
oak-tanned double leather belting. Forty dynamo belts, one from each
of the friction clutch pulleys to its corresponding dynamo, to be best
light double leather dynamo belting.

MasoNRY.—The engines, condensers and feed pumps to be provided
with suitable foundations of brick or rubble stone, with cut stone cap
stones. The shafting to be supported on piers built of brick with iron
cap plates. . The boilers to have substantial brick settings. All theinner
surfaces of the walls exposed to the flame to be lined with first-class fire-
brick.

Trsts.—The bidder to guarantee the number of pounds of water
evaporated per hour per indicated horse power required for each engine
when developing six hundred horse power, and also to guarantee the
evaporation of the boilers using (state kind of) coal.

ARC LIGHTING PLANT.

Dywnamos.—Forty dynamos of thirty arc lights each, to be mounted
on adjustable insulated bases with belt tightening apparatus. Each
dynamo to be provided with approved lightning arresters, automatic reg-
ulator, to fully govern and control the current, and regulate the same in
proportion to the number of lamps in operation from one lamp to the
maximum capacity of machine, a test of twenty-four hours to be guar-
anteed. Each dynamo shall be provided with approved ampere meters,
and the terminals shall be taken to suitable switchboards, so arranged as
to enable the operator to manipulate the dynamos and circuits at will,
with the least possible opening of circnit. Bidder to state lowest guar-
anteed horse power required in each arc and to drive each machine.
Lamp magnets and dynamo armatures must be guaranteed against burn-
ing out from short circuiting of the current for two years. Dynamos
shall admit of being coupled together to operate any multiple of their
capacity.

Lamps.—One thousand double carbon, standard 2,000 candle power
arc lamps, each lamp to have automatic cut-out, and hand switch, with
lifting and sustaining magnets of sufficient strength to enable the use of
carbons one half inch in diameter if desired; said lamps shall be thor-
oughly insulated and protected from the weather by hoods or other
devices; bidder to state the nature of such devices. Bidder must state
the number of amperes of dynamo running under normal condition,
also the voltage per lamp.

Line WIRE.—(State number) miles of No. 4, 5 or 6 B. & S. Gauge
copper line wire, water, weather, and fire proof insulation, said wire to
be subject to test of twelve hours under water, after which it must show
(state) resistance, and shall be tested from reel supplied for work. Said
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wire shall not be less than ninety-eight per cent. pure copper. Every
joint to be soldered and wrapped with tape.

PorLEes.—Four thousand forty-five foot cedar poles, not less than six
inches in diameter at the tip. Said poles shall be set six feet in the
ground and covered with preservative, and the part above ground
trimmed and painted with two coats of paint.

Cross Arys.—Six thousand four-pin cross arms, four and one half
by five and one half inches by four feet in length, free from knots and
cracks, and painted with two coats of paint.

INsuLaTORS,—Twenty-four thousand deep grove electric light insu-
lators.

Pixs.—Twenty-four thousand one and one half inch standard locust
or oak pins, painted with two coats of paint, also end protectors for
arm of one inch strap iron, one guarter inch thick to prevent end wire
dropping into street 1n crossing.

BELTING. —Belting to be leather and endless.

If the lights are to be placed upon poles, insert the follow{ng:

PoLeEs.—One thousand thirty-feet iron (or wood) ornamental poles
with steps.

Or, if over street intersections, insert this:

INTERSECTIONS.—One thousand mast arms, arches or other devices
(state which), capable of holding the lamps forty feet high at street
intersections.

If towers are desired, insert this*

Towgrs.—One hundred standard one hundred and fifty foot electric
light towers, description to be stated, with supports for six lights each;
one hundred standard one hundred and fifty foot electric light towers,
with supports for four lights each.

Prant CompLETE.—The bidder to bid on furnishing the above plant
complete in every particular, furnish all labor, including superintend-
ence, and construct and build the circuits, etc., and turn over to the
city ready for duty., Bids to be in detail, stating name and kind of
each article and price.

MAINTENANCE.—Bidder to accompany bid with a schedule showing
thc number and approximate salary of labor required and other cost of
maintaining the complete plant per year, each item to be carried out in
detail. The cost of steam and electrical plants to be kept separate where
bidder is estimating on entire specificatiouns.

Where the wires are to be placed underground, the specifi-
cations should provide that:

The cables shall have a carrying capacity equal to No. 4, 5or 6 B. &
S, Gauge wire, bidder to give price on each. Said wire shall be thor-
- oughly insulated and character stated. The cables shall have an insula-
tion resistance of not less than ten megohms per mile when laid in the
ground. The contractor must estimate on digging all trenches, furnishin
all appliances, stating their nature, removing and repairing paving, ang
laying cables ready for use, guaranteeing them for at least two years.

_*It should be borne in mind that if towers are used the number of lights necessary
will not be so large as by the pole or intersection systems. *
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INCANDESCENT STREET LIGHTING.

Dyx~amos.—Dynamos capable of generating current for not less than
four thousand incandescent lamps of fifty candle power each. The
dynamos to set upon insulated bases and provided with belt tighteners.
The dynamos will be capable of generating the current as stated for a
period of at least twelve hours continuous running daily, without excessive
or abnormal heating or sparking at the commutator brushes, or unduly
heating the journals. The dynamos will be practically automatic in their
action, 8o as to permit any number of lights to be turned on or off at will
without affecting the others in use. 'The bidder will state class to which
his dynamos belong. Also give electrical data of same.

ELECTRICAL APPLIANCES.—Furnish necessary rheostats for setting
the candle power of the lamps;same to be of sufficient capacity to permit
of the full range of the dynamos, from the burning of the lamps only a
dull red, to show that current is being generated, to the full rated candle
power of lamps, and to control the E. M. F. of dynamos without unduly
heating. The rheostats to be properly connected to the fields of the
dynamos by best insulated wire; necessary volt meters, to put in the
lamp circuit, and remain continuously in such circuit, to indicate clearly
at all times electrical pressure at which lamps are being operated; neces-
sary ampere meters to be also put into the circuit to correctly indicate
the number of lamps in operation, and to denote any changes in the num-
ber of lamps burning; necessary lightning arresters to be connected into
the lamp circuit, same to be provided with proper ground connections;
necessary main machine switches to enable the operator in the dynamo
room to disconnect the lamp circuits at any time from the dynamos;
furnish all other appliances constituting part of the system of the bidder,
stating what they are. All of the above to be erected and properly
conneeted in the dynamo room, and made ready to be attached to the

OWer.
g PorLes, Cross ArRMS AND INsuLaToRrs.—The bidder will furnish all
poles, provided with cross arms, pins and insulators, erected ready for
the mains to be but upon. Aud the bidder will put up wires hereinafter
mentioned on the poles, furnishing all labor and material of the best
quality to properly comply with the requirements.

‘WiRING.—Furnish a complete system as follows: Mains from station
of sufficient conductivity to operate four thousand lamps of fifty candle
power distributed over (state number) square miles. The whole to be done
so that the loss in electrical pressure shall not exceed five per cent. between
the dynamos and the lamps, when the full number of lamps are burning.
The bidder to furnish a standard volt meter of well known make. All
wires on poles to be well insulated, water, weather and fire proof.

DeraiL WiriNg, Erc.—The bidder will furnish wire (state kind) and
all line material and labor to properly wire to the street lamps designated
by purchaser, and do such wiring in neat and substantial manner.

Lavps, Sockrrs, Erc.—Furnish four thousand fifty candle power
lamps, or equivalent in lamps of other candle powers, and four thousand
sockets for same. Furnish four thousand street lamp reflectors with
brackets of neat and suitable design, said brackets to be attached to wire
poles at height of twenty feet fromr the ground. The bidder will state at
what price he will furnish fifty candle power lamps or equivalent for
renewals.

LaBor.—Furnish all labor, including superintendence, connected with
the erection of the plant.

Power.—The plant when finished to be driven by power to be fur-
nished by the bidder as per these specifications.

BernTiNGg. —Belting to be leather and endless.

MisceLLANEOUS.—The bidder will guarantee the plant to work pro-

.
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perly and that the lamps will burn steady,and will not blacken inside,
and will guarantee the average life of lamp” Also state the number of
volts E. M. F. required to properly operate the lamps. Alsy how many
lamps per mechanical horse power at the dynamo the system will
produce.

MAINTENANCE.—Bidder to acvo npany estimate with a schedule show-
ing the number and approximate salary of labor required and other cost-
of maintaining the complete plant per year, each item to be carried out
in detail. The cost of steam and eclectrical plants to be kept separate
where bidder is estimating on eantire specifications.

Purchasers of incandescent plants for street lighting purposes
should bear in mind the following points in making up their
specifications:

SpecrrFicaTioNs.—For an electric municipal lighting system for large
and small cities and villages. Plants from 150 to 10,000 incandescent
lights varying from 20 candle power to 100 candle power.

PRrROPER AMOUNT OF ILLUMINATION.--T0 be not less than the present gas
illumination, uniformly distributed so as to light the crossing and the mid-
dle of the block with equal brillianey, also the alleys, and to give an equal
and uniform illumination on the side-walk below shade trees. The cen-
tral portion of the city to have lamps of 20, 45, 60, or 100 candle power, as-
the authorities may decide. The alleysand the ont:kirts may be illumin-
ated by 30, 20 or less candle power as may be designated. The size and
the candle power of the lamps may be based on the amount of taxation
or the value of the property.

ErecTrRIC PLANT.—The size of the dynamos for this purpose may vary
according to the size of the city, from 150 to 600 thirty-candle-power each
or its equivalent in any other suitable candle power. None of the above
sizes of dynamos to produce more than two distinet circuits. Each of
those circuits must be absolutely independent of each other, and perfectly
automatic to adjust for any load or any number of lamps on each circuit
and to lower the horse power of the engine in proportion. The current
generated by either of the dynamos not to be greater in amperage than
to require a heavier wire than Nos. 9 or 8 (American Gauge). The loss
of current in overcoming the line wire resistance must not exceed one
30 candle power lamp per mile. All the metallic parts of the machines,
brushes and regulation to be so arranged and have only such currents of
such low potential that both brushes can be handled free of all danger,
The automatic regulation must be so arranged that one circuit of the
dynanto may be short circuited at the station while the other may do the
lighting ou the strect. Each circuit must be so arranged that it can
instantly be connected to any other machine. The dynamo speed must
not exceed 830 revolutions per minute. They must be guaranteed to pro-
duce not less than seven 30 candle power to the horse power or its
cquivalent in any other candle power. The switchboard must be pro-
vided with an automatic device, which, in case a line or circuit should
break and fall on the street or on a tree, will immediately release and dis-
connect said line from the dynamo and thereby empty the wire of its cur-
rent. A suitable switch and apparatus must be provi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>